This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



by reacting azetidine deriv. with phosphorus cpd. and cyclising. 
DC B02 

PA (SANY) SANKYO CO LTD 
CYC 1 

PI JP 04368386 A 921221 (9305)* 34 pp <« 
ADT JP 04368386 A JP 91-145906 910618 
PRAIJP 91-145906 910618 
AB JP04368386 A, UPAB: 931 1 19 

Carbapenem derivs. (IV) are prepd. by reacting cpd. (I) and P(R8)3 

(II) to give cpd. (Ill) followed by cyclisation. In formulae, A = 
4-7 membered heterocyclic gp. having O, S or N-R4; R4 = H, 
protecting gp. of NH, opt. substd. lower alk(en)yl or -C(=NR5)R6; R5 
= Hor protecting gp. of NH; R6 = H or lower alkyl; Rl = opt. 
substd. lower alkyl, alkenyl, alkoxy, allyloxy, alkylthio, arylthio, 
dialkylamino, or (a); R7 = protecting gp. of NH. or opt. substd. 
lower alkyl, p and q=l,2or3;R2 = Hor protecting gp. of COOH; 
R3 = H or protecting gp. of OH; R8 = alkoxy, aryloxy or 
dialkylamino. 

Cpds. (I) and 2-6 mole equiv. of (II) opt. in solvent (e.g. 
hexane, benzene, CHC13, EtOAc, CH3CN and MeNCHO) at 30-150 deg.C for 
2-20 hrs. and the excess cpds. (II) and by-prod, (phosphoric acid 
deriv.) are distilled off under reduced pressure to give cpds. 

(III) . Cpds. (Ill) are cyclised by heating in substd. aromatic 
hydrocarbons (e.g. toluene, mesitylene and chlorobenzene) at 100-170 
deg.C for 2-30 hrs. and evaporation under reduced pressure followed 
by chromatography to give cpds. (IV). 

USE/ADVANTAGE - Prepn. of antibacterial carbapenen cpds. (IV) 
having complicated substits. at 2-position with simple method. 

In an example, a mixt. of 500 mg of (3S,4S)-4-((R)-l- 
(((2S,4S)-2-(allyloxy- carbonyl)-l- (4-nitrobenzyloxycarbonyl) 
pyrrolidin-4-ylthio)- carbonyl)ethyl)-3- ((R)-l-(tert-hutyl 
dimethylsilyloxy)ethyl) -l-(4-nitrobenzyl oxyoxalyl)-2-azetidinone 
and 600 microl of triethylphosphite was heated at 50 deg.C for 6 
hrs. in N2 stream. The reaction mixt. was washed with hexane and 
resultant oily cpd. was dissolved in 25 ml of mesitylene and 
refluxed for four hrs. in N2 stream. The reaction mixt. was 
condensed and chromatographed to give 387 mg of 4-nitrobenzyl 
(lR,5S,6S)-2- ((2S,4S)-2-(allyloxycarbonyl) - 1 -(4-nitrobenzyloxy 
carbonyl)-pyrrolidin-4-ylthio)-6- ((R)- 1 -(tert-butyl 
dimethylsilyloxy)ethyl)- 1 -methyl- 1 -carbapen-2-em- 3-carboxylate 
with a yield of 80%. 
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[[(2S. 4 S) -2- (7 I J;U**->*'I'# — " 
1- ( 4 - ~ hD-OyJ^y^W-il) t:a'J->* 



30 



40 




>-4-*ou^5f] *;u^-;H x^ju] - 3 - 

[ (R) -1- (tert-^x^v^^^x'J^** v) 
x^;H -l - (4 -x> n^>^t^ '>^=^itU 
JIO -2-7tfyV> (5 0 0ng. 0. 5 8 3mmol) 
tI'J>8h , Jxf^ (6 0 0 tiL3. 5Ommol)<0B 

U> 2 SmllcS**?". SSSufiET. 4 S9WSn»31flSr 

#ag«ST3. ^>if> : ISKX^JU (2:1) zg^& 
a£T«aiT*a#S**, §Wffc&& (3 8 7mg. iRft 
8 0%) UT»fc. IRX^MU v 

(CHClj)cm 1 : 1 7 7 0, 1710. 1655. 16 

1 0o 

[0057] NMR X^MU (270 MHz . CDCla) 6 : 
0. 0 7. 0. 0 9 (6 H. sX2) , 0. 85. 0. 
86 (9H, sX2). 1. 15-1. 27 (6H. 

15 ( 1 H. m) . 2. 7 0- 
. 3. 02-3. 35 (2H. 
5 1 (1H, m) . 3. 65- 
4. 



50 



m) . 2. 0 0-2. 

2 . 8 5 ( 1 H. m) 
m) . 3. 4 0-3. 

3 . 7 3 (1H, m) 
x 2. J = 1 0. 7. 



0 2. 4. 
8Hz) . 4. 



11 ( 1 H. dd 
2 3-4. 32 



-309— 



- • 

(2H, m) . 4. 4 5-4. 51 (lH. m) , 4. 
58-4. 68 ( 2 H, m) . 5.12-5. 47 (6 
H. m) ■ . 5.7 6 - 5. 9 8 (1 H, m) . 7 . 44 
-7. 66 (4H, m) , 8. 19-8. 26 (4H, 
m) o 

[0058] nmm 2 

(1R, 5 S. 6 S) - 2- [ (2S. 4S) - 2 - 
(T U )\, is* )],:$- )[,) -1- (4-ZKD^>y 

;u**->*;u#-;u) enUy>-4-f;i/f t] - i 

-^^U-6- [ (R) - 1 — (h'J/^y'JJ^ + 
i» X^JU] - 1 -*JU/X^>- 2 -XA- 3 -ti)V7fi 
>S?4 -"f 

[0 0 5 91 

[ft 2 1 ] 




COOPNB 

[0060] (3 S. 4S) -4 - [ (R) -1- 
[ [ (2S, 4S) - 2- (7UW*i/*Wz;W 

-1- (4 -x> a^>v?;|/*^£/*;i,3j?-;W tfa'J 
y — 4 — ( x^;u] -1- (4 

-Ihn^>y>t^xWJJI/) - 3- [ (R) -1 

- ( h U ^ -r-^ -> <j ;i/ » x^;H -2-7iz:^v? 
/ > (130 mg, 0. 1 6 OmmoL) £&'J h U Xf 
( 1 6 4 a I . 0. 956mmol) ^g^^T5 0 TC 

*tttt<0-f 'J K{fcS'ft*>*>^ L U>6oil(CS^T, S?£ 
««T4W-iaa&ilflET*. ftfilffc. SETSfil^SS 

x^ (4 : l) g£g&T&ffiT£g8#£mtf>. @W 
ft&4» ( 1 0 3 nig, iR^8 2%) £ttS3rStf#j<*:LT'# 

IRX^^ h;U y ... (CHCW)cm' 1 : 1 7 7 0, 1 7 1 
0 , 16 10 

MR Mb (2 7 0MHz . CDCU ) 6 : 0. 12. 

0. 13 (9H, sX2) , 1. 26 (6H. d. J = 
8 3 Hz) . 2. 0 0-2. 15 ( 1 H. m) . 2. 73 
-2. 85 (1H. m). 3. 23-3. 35 (2 H, 
m), 3. 43-3. 50 (1 H. m), 3. 6 5- 
3. 8 2 ( 1 H. m) . 4. 0 1.-4. 12 ( 1 H. dd 
X2, J = 10. 8. 7. 3 Hz). 4. 18-4. 29 
( 2 H. m) . 4. 4 5-4. 51 (1H, m) . 4. 
57-4. 68 ( 2 H. m), 5. 12-5. 49 (6 
H. m) . 5. 7 5 - 5. 9 7 ( 1 H. m) . 7. 4 



(14 > 4#5fl¥4-3 6 8 3 8 6 

26 

6. 7. 5.1 (2H, dX2. J = 8. 8 Hz) , 7. 6 
5 (2H, d. J=8. 8Hz) , 8. 20, 8. 23 
( 2 H. dx2, J = 8 . 8 Hz) . 8 . 2 2 ( 2 H, 
d. J =8. 8Hz) . 

[0061] nmmz 

(1R. 5S. 6 S) -l-^5 L ;U-2- [ (2S, 4 
S) - 1 - (4-rhn^>yM+y*Wz;l) - 
2- [ (7i-il/ft) tj)l7$-)l] fc!aijy>-4- 
-017*] - 6- [ (R) -1- (MJ^iU^Urt^ 
10 *v) x^;U - 1 -*;i>/\'^>- 2 -XA- 3 -£i)l 

[0 0 6 2] 
[{fc2 2] 



OTMS 




it? [0 0 6 3] ( 3 S, 4 S) -1- (4-rha^>y 
JU**x:**1*-'J ;U) -4- [ (R) -l-[[ (2S, 
4 S) -1- (4 - X Ka^yy^t+y^i^ZJl,) 
-2 - [ (7i-i^t) h:n'Jy><4 
--ou^*] *JU#-JU] IW] -3- [ (R) -1 
- (h U *^;Ux'JJU**-» x^JH -2-Tizf^v? 
y>'(88. Offlg. 0. 102mmol) tl'JySMJX 
5^ ( 1 0 5 u I . 0. 6 1 2mmol) a)fg£-«|£fi3)&§[ 
StT6 0 tt3P$f B 1ffil$r^ geiE&ftlC^*>2 

'cs^r. s*sskt\ 4P*mftjaa8tT'5. 

-<>*f> : WKx^jU (3 : 1) rg^gHETgiif <5S8 
§#Hfc£-& (6 0. Oing. iK^7 0%) 

IR*^ v.,, (CHCli)cnr 1 : 1 7 7 0. 1 7 1 

0. 1 6 0 5, 

40 [0 0 6 4] NMR h;u (2 7 0MHz . CDCU) <5 : 

0. 14 (9H, s). 1. 27 (6H, dX2. J = 
6. 6Hz) . 2. 14-2. 27 (1H, m) . 2 . 7 
5-2. 90 (1H, m) . 3. 25-3. 37 (2 
H. m) , 3 . 5 1-3. 59 ( 1 H. m) . 3 . 65 
-3. 90 (1H. m), 4. 15-4. 29 (2H. 
m) . 4. 6 3 - 4. 8 2 ( 1 H. m). 5. 14- 
5. 48 (4H. m). 7. 2 8.- 7. 42 ( 5 H. 
m) . 7. 5 2. 7. 5 5 (2 H. dx2. J = S. 6 
Hz) . 7 . 6 3 (2H, d . J = 8 . 6 Hz) . 8 . 16 

50, - 8 . 2 5 (2H. m) . 8 . 19. 8 . 22 ( 4 H. 



-810— 



(15) 



*$K!¥4-3 6 8 3 8 6 



ff 



27 



28 



,1 



dX 2. J = 8. 3 Hz) • 
[0 0 6 51 USSm 

2 - [ (3S. 4S) -3- [ (R) -1- (tert-y 
^y/?^^'^^*^ X ^ JU] -4- [ (R) - 
!-r[ (2S. 4S) -1- (4--hD^>v>^ 



p»j >?>- 4 --oi^*] *nu#xju] x^jH -2- 

**V71f^> ? >- 1 — f ^1 -2- (h'JXh + y^ 

[0 0 6 6] 
C<k2 31 



CH 3 



TBSO H H w H H ~ ^ 

CH 3 L N v W-PNZ 
0 N /=P(OEt) 3 
COOPNB 



[0 0 6 7] <3S. 4S) -3- [ (R) -1- <te 
rt _ -f^tW* T-fris U ;U**v'> x^;H -4- 

[ (R) -1-C[ (2S. 4S) -1- (4--ha^ 
>->-;U**v#^*x;i,) -2-CC4- (4--hD^ 
>v;U**->*NU#x;U) t^^7v>-i — rtJU 
*x;U] eD , iy>-4-rm] ^JUtfXJb] X5 1 
;U] -1- (4-zhD^>yJ^'>^ , J j H " 
2 -T-tf^v^ > (6 1 3ig) . S'J HJXfJl/ 

(5 7 4mg) £cJ:tf/W ^u^-J > (24mg) £ MUX 
> (lOol) S^gIgT2 0. 5f$W»a**jt9£L, 

(5:1-10:1)1 TSSLT, §#Hfc^ (45 

UVX^HU A..i(EtOH)an : 2 6 4. 
[0 0 6 8] NMB MU (2 7 0MHz 

-0. 01-0. 08 (6H, m) , 0. 

TBSO 



^m) 
2. 
m) 
4. 
m) 
8. 



, 1 . 
0 0 
, 3. 
7 7 
. 7. 
2 7 



1. 
7 5 

4. 
3 6 
. 8. 



8 2- 
( 1 H. 

62- 
(6 H. 

0 5- 



20 




2 0 - 1. 4 0 ( 1 5H, m) 
(1H, m) . 2. 5 6-2 
22-4. 31 (2 1 H, m) 
(1H, m) . 5. 0 6-5. 
4 3 - 7, 5 6 (6 H. m) 
(6H. m) * 

[0069] %mm 5 

(1 R, 5 S, 6 S) — 6 — [ (RX - 1 - (tert-7 

fji/v7fi^'J x^ju] - i - 2 

- [ (2S, 4 S) -1- (4--ha^>v>t^y 
- 2 -[[4 - (4-xho^>yi^^y 
ji)\,i£-M Mikity- 1 -OH #JU#xjH tin 
»J v?>-4--f - 1 -#JU/*^>- 2 -XA- 

3 -M#>S4-xha^>y>xXrJl' 
[0 0 7 0] 
[{b2 4] 



NPNZ 



COOPNB 



[00711 2 - [OS. 4S)-3-[(R)-l 

- [ (R) -l-[[ (2S. 4S) -1- (4-Xha 
'^sisfrirlri/flfrX-M -2-[[4- [2- (4- 

7->->-i-<^] t:nUv>-4-<;u 

ZjJUsKxjH X^'i>] -2-**77Wv>- 
L - -HH -2- (h'jXhT'>*X*7X'Jv» Bfc 
- - Ka^>yJlX7f^ (2 1 7mg) £/W KD 
> ( l Omg) fcfc & U> ( 1 Ool) 

3? S ft TIC 1 5 0^ (?§£) Tttl*iilML^. S 

^£g£L35c^;:x-7^£j!jo*, »^ft$^taia-r^ 

C>ir£9 gWft^fef ( 1 2 6 (ng) *»fc. 
UVX^Mb A... (EtOH)nn : 2 6 6-. 3 1 4. 4, 
[0072] IR*^ MU v,., (KBr)cm 1 : 1 7 7 



8. 1 7 0 9. 1 6 6 1. 1 6 4 4. 1 6 0 6. 1 5 2 

3. 1 4 6 1. 1 4 3 2. 1 4 0 7. 1 3 7 4. 1 3 4 
6. 

[ 0 0 7 3] NMR b)U (2 7 0 MHz . CDCU) 

40 d:0. 06. 0. 0 7, 0. 08 (6 H, s x 3 ) , 
0. 8 5. 0. 8 6 (9 H. s X 2) . 1. 2 0 - 1. 
2 8 (6 H. m) . 1. 8 3 - 2. 0 4 (1 H. m) . 
2. 5 8 - 2. 7 8 (1 H. in) , 3. 21-3. 88 
( 1 2 H. m) . 4. 0 0 - 4. 3 2 (3 H. m) . 

4. 6 6 - 4. 7 8 (1 H, m) . 5. 04-5. 47 
(6H. m) 7. 4 2 - 7. 6 6 (6 H. m) . 8. 1 

7-8. 25 (6H, m) . 
[0 0 7 4] 31360*1 6 

( 1 R. 5 S. ; 6 S) - 2 - [ (2 S. 4 S) - 2 - 
50 [[4- (7U jb3j-*->*;U#x;U) tf^v>-l-*f 



-811- 



(16) 



#M¥4-3 6 8 3 8 6 



29 



30 



)U) tfnu v?>- 4 --fA^*] - 6- [ (R) 

- i -pc^;u- l -#;ua^>- 2 -xa-3 * 



* >&4 -x h d^>>?;ux^t-ju 

[0 0 7 5] 
[ffc2 5] 



OTBS 




N-COO^ 



PNZ 



H 

0 boOFNB 
[0076] (3S, 4 S) - 4- [ (R) - 1 - 
[[ (2 S. 4S) -2 -[[4- IT 

jio tr^^->'>- i --r;u] #')u#xjh - i- u- 
JUf 1 ^-] #;u#x ;u] x^ju] -1- (4--hn^> 

v^^v^lt'J JIO - 2 -Z~tf^->V > (10 On 
g, 0. 1 0 3mmol) t5U >SE h 'J x? 1 ^ ( 1 0 5 u I 
.0.61 2mraol) c^rg^^j^, l^giTS OtT 

: BBx^JU (5:1)] TSSt^. gftffcS* 
1* (6 1mg. iR^6 3%) t*6W»*»i:OT»fe. 
IRX^ hJl v ... (CHCh)cnT 1 : 1 7 7 0. 1 7 1 
0. 1 6 6 0. 1 6 1 0, 
[0 0 7 7] 7 

(1R, 5S, 6S) -l-*^U-2- [ (2S. 4 
S) - 2- [ (4 - *=5-)\s\i^Vy- 1 -<M #JU 30 
^x;U] -1- (4--hD^>yJ^T->.^Jt'*- 
M Ko'Jy>-4-<m] -6- [ (R) -1- 

(\erl-Zf*)Ui?* : f-))szsi) X^;H -1- 

*UUA'^>- 2 -XA- 3 -#;U*>§?4 --hD^> 




N-CH 3 



COOFNB 

[ 0 0 7 9] 1 4-CKe^ffc^ (7 ling) £18 

Sl/il^Kh'JXfJl/ (0. 5ml) cDi^— 
g«m*t<K 6 0tT5»IBIJn!Bl«*l/fc. ifi 

•>u*y;i/ Xo. 9 3 8 5) cfl-u &*&x^;u : 

(5:i) <^ig&rsa-cisa4T5»iB*»o«6, m so 



ETI8«*«l/T»ftia«^U K# (5 7mg) 
Ac, 

[0 0 8 0] JiE-f »JH# (2 2Dg) a&SLfc* is 
TU> (4ml) 1 5 OrcOffirSTS^^ottT 

hy77<-Cttl, StSXrib : / (3 : 

i) a)a&*a-c»aiuTiRftatt(oawfk** (6m 

g) 

IRX^ h;U v 1 1 1 (KBr)cnr 1 : 1 7 7 5. 1 7 1 2. 
1655. 1607. 1 5 2 3, 

[0 0 8 1 ] NMR (2 7 0 MHz . CDCIj) 

6:0. 0 6. 0. 0 7, 0. 0 8 ( 6 H. sX3). 
0. 8 5. 0. 8 6 (9 H. s X 2) . 1 . 13 (3 
H. d. J=6. 3Hz) . 1. 23 (3H. d. J = 
6. 4 Hz) , 1 . 8 3 - 1.9 8 ( 1 H, m) . 2. 1 
5-2. 60 ( 4 H. m). 2. 26. 2. 33 (3 
H. sX2). 2. 64-2. 80 (1 H. m). 3. 
22-3. 37 ( 2 H, m). 3. 39-3. 77 (5 
H. m). 4. 00-4. 20 (2 H. m). 4. 21 
-4. 32 (2H. m) . 4. 7 0 - 4. 7 9 ( 1 H. 
m). 5. 08. 5. 30 (1 H. dx2. J = 13. 
7Hz), 5. 23 (1H, s) , 5. 25. 5. 45 

(2H. dx2, J = 13. 7Hz) . 7. 44. 7. 5 
2 (2H. dx2. J^8. 8Hz) . 7. 63 ( 2 H. 
d. J =8. 3 Hz), 8. 17-8. 25 (4H. 
m) • 

[0 0 8 2] 

2- [ (3S. 4S) -3 [ (R) - 1 - (h'J/fil 
-><JJU**-» X^-Jl] -4- [ (R) -1-CC (2 

s. 4S) -2- [ (4-^^;ut:^^^> - i - < 

;U) /JJU^XJU] -1- (4-ZhD^>yi^y/J 
;u#x;io tfa »j ->*>- 4 #;u#x;H x 
^JH - 2 -t*V7«fi;>- 1 -<M -2 - (h 

[0 0 8 3] 
[ffc2 7] 



(17) 



»W¥4- 3 6 8 3 8 6 



OTMS 




N-CH 3 



N 0 
COOPNB 



[0 0 8 4] 1 6Txe^^r-tf^v/ > (15 0 

Dg) ftS&ififfc^UV (1. 5ml) KB#L. 
T. SSimSt^, h'Jxfi^> (9 6. 3 Ml ) £iB 
TLt. ^^r, 4--hD^>y^t^y^^'J^ 
^□Uh* ( 1 5 0 mg) <7)«{fc;*^U> ( 1 . 5 ml) i§i£ 
"ft SX:SkTV 1 O^BB^frtTflHTUfc. Bia*T15» 
[BlK#Lfc». -rVT'Dhima-^ (53/zl ) ft 

At»El, W«JHftfi»***"Cifc»*. ttA (tttt 
Ty^y^A) Lfc. &4£ftS£LTfi&itt#<7)**-* 
JK= ^* ( 2 4 Omg) ft*#£:. 
[0 0 8 5] ±E^-*-y-;K (2 4 Omg) chSSS 

LfcSU >§? K 'J X^;U (3ml) <D^— fiS-«ffta*« 

Sc*, 6 o t:-c4»$rBi/ 4 jo»ta}$L^. kj&&. ia»os 

U >K h UX7=-;Uft»JET3 StEATTS^Lfc. »5 

X^;U : * $r j -;u ( 5 : 1 ) ^ig&fg&-e*gtii-r 
®ft*ortfc, KETi8«*B£l/t. &Sf£ra#c<£>§ 
&<]{t&^ ( 1 5 2mg) ft^/t 0 
NMR r Jl> (6 0 MHz . CDCU) <5 

H. s) . 1. 0 5 - 1. 4 5 ( 1 5 H, 
5-2. 05 ( 1 H. m), 2. 1-2. 
m) , 2. 7 0 - 3. 0 0 (3 H. m) 



3. 7 8 (6H, m) 
m) . 4. 5 5-4. 
5. 3 5 (4 H. m) 



. 3. 
8 5 
7. 
d 



8 3-4. 
( 1 H. m) 
4 7 (4 H. 



0. 
m) 
8 5 
. 3 
5 0 
. 5 
d. 



0 9(9 
. 1- 7 
(7 H. 
3 0- 
(9 H, 
0 2- 
J = 9. 



J =9. 0 Hz) 



32 



* - 2 -XA- 3 -W#>S4-X! 
[0 0 8 7] 



10 



20 



30 



0Hz) . 8. 1 5 (4H 

c o o s 6 ] nmm 9 

(1R. 5S. 6S) - 1 2 - [ (2S. 4 
S) -2- [. (4 - ^fJHi^7v>- 1 ~-f ^) 
^x;u] -1- (4-xha^>yJl/t^y^3il'#x 
;U) h!a , Jy>-4-l'm] -6- [ (R) -1- 

OTMS 

H, 



40 




N-CH 3 



N-PNZ 




COOPNB 

[0 0 8 8] H£SCT8Ti£^t< 'J K» (2 2 5 mg) 
ft. 3KHLfc> >^U> (2 5ml) KiSSL, 1 6 5*C 

7g£-#jft^<D££. 777ya^D7hv'77^-i:W 

U KSxf Jl/ : ;U (3:1 ) cD?I^S«T^ili 

It, ««'e«8«OBttft*» (7 9mg) ft»&. 

>fMR h;U (2 7 0MHz . CDCIj) d : 0. 0 1 (9 

H. s) . 1. 13 (3H. d. J = 6. 6Hz) , 1. 
15 (3H. d. J = 6. 6Hz) . 1. 71-1. 87 
( 1 H. m) . 2. 13. 2. 1 9 (3 H. s x 2) . 

I. 89-2. 49 (5 H. m) . 2. 52-2. 68 
( 1 H. m) . 3. 0 2 - 3. 6 5 (6 H, m) . 3. 

70-4. 20 (4 H. m) , 4. 55, 4. 68 (1 
H. m) . 4. 97. 5. 17 ( 1 H. dX2, J = l 
3. 5 Hz) . 5. 10 ( 1 H. s) . 5. 12. 5. 3 
4 (2 H. dx2, J = 13. 7 Hz). 7. 32. 7. 
39 (2H. dX2. J = 8. 4 Hz) . 7. 53 (2 
H. d. J=8. 9Hz) . 8. 06-8. 10 (4H. 
m) • 

[0 0 8 9] %mm i o 

(1R, 5S. 6S) -l-^^^-2- [ (2S. 4 
S) - 2 - [[ 4 - [2- (4-XhD^>yi^y* 

;u*x;u^+*» x^;u] tf^>*>- l -*f M 

^ - ;H -1- (4 - -SD^yyil/^Ty^i^X 
)V) \£UW>- 4-4 - 6- [ (R) - 1 ~ 

- 2 - XA - 3 -^;W>S4-xha^>-»XXr 
;u 

[0 0 9 0] 
[ft 2 9] 



OPNZ 



COOPNB 



[0 0 9 1] #%G*I2 0Ti£^3{fco& (6. 8 9 g) 
tISLti'J>ahUX^ (11. 2ml) cr>i$— S 
&S5ftS^^55^. 6 0 t CT4^ffiAn»ja#L£. K*S SO 



HW<0ffi'J >« MJX^UftWJET. 3 0t:aT-C 
BSU g«ftifer'\*tf> (5OBIX30) • 
-rvyaWX-fib (5 0mlx3(Hl) "CifcfrU 



-813— 



(18) 




33 

(6. 6 8 g) fimztirc. 

CO 0 9 2] ±E-T «J K# (5. 18g) Iglfc 
*->^l» (3 5 0ml) IC«#U 1 7 0 - 1 7 513^ 

LT, K«fifflKOS6«Jfi:$» (4. 1 8g) Z'&fZ. 
IRX^hJU Viu (KBr)cm -1 : 1 7 7 1, 1 7 5 1. 
1 7 1 2, 1 6 5 7. 1 6 0 7. 1 5 2 2. 1 4 4 2. 
140 4. 1377. 134 7. 1321. 
CO 0 9 3] NMR X^h^ (2 7 0 MHz . CDCh) 6 : 
0. 1 2 (9H. s) . 1. 26 (3H. d . J=6. 
4Hz) . 1. 2 7 (3 H. d. J =6. 4Hz) . 1. 
1-2. 00 (1 H. m) . 2. 32-2. 
H, m) , 3. 2 0 - 3. 2 7 (1 H, m) , 

OH 
H-..W H 



cooprra 



CO 0 9 6] 2 4Vm^Z>*=!r-y-)l'i 5 K# (4 

5 0mg) *5'J>ShUl^ (0. 8 ml) JCSa?U 

6 o t;TS^s:D5T4. 5B9isi*#u,t. a, 3ota 

CO 0 9 7] ±12 < >J f/^U > (3 7ml) fcjg 

f£tt££ (6 0 ing) TfflgLfcO^ifgigLTiHtt^ 
*^U>iIf&£3^aitT 1 6 5X: (ffi 

fg) -c6mmm»M»L/t. kjs*t«* g,5T3 

fiE***tf»fttt««l (9 2 9 nig) 
tlc : ->y*yjk BHfcx^U : *$ry-;u=2 0 : 
1 . Ri = 0 . 2 5. 

CO 0 9 8] ±ffi£>fi3a<OS3ffc£fig& (9 2 9 mg) *7 
-feh> (9ml) KgffU tK^T, 7-y{fc;fr'J (17 5 
mg) (2. 7ml) IC & L £ i§ 

(0. 4ml) SrSDA, l«W«»Lfc. E«Sft*>6M 

htf^y-t-lzttL. WgXfJl' : (2 : 

1) CDrg£^4$-e^iiJ Ofc. Jg«*S£Lfc£>5. 

*H«LT»jiefStt»a>B«{te'«f (2 5 0mg) $9 

IRX^<7 y ltI (KBr)cm 1 : 3 4 0 0. 1 7 6 6. 

1 7 1 0. 1 6 5 3. 1 5 2 2. 1 4 4 1. 1 3 4 5. 
CO 0 9 9] WAR 7,^*7 V )V (2 7 0MHz . CDCh) <5 : 



3 7 
, 5 



(5H, 
0 7. 
,5.22 
2 5. 5. 
7. 4 4. 
7.5 5 
d. J 



10 



#§B¥4- 3 6 8 3 8 6 
34 

* - 3. 7 5(8 H. m) ( 4. 00-4. 
m) . 4. 6 3 - 4. 7 8 ( 1 H. m) . 
5. 30 (1H, dX2, J = 13. 7 Hz) 

(1H, s) . 5. 2 6 (2 H P s) . 5. 
47 (2 H, d X 2. J = l 4. 2 Hz). 
7. 5 1 (2H, dx2, J = 8. 8 Hz) 

(2H. d. J =8. 8 Hz) . 7. 6 5 (2H. 
= 8. 8 Hz) . 8. 18-8. 2 5 (6H. m) . 

co o 9 4] nmmi i 

(1R. 5S. 6S) -6- [ (R) - I- tPn + y 
X^JH -2- [ <2S. 4S) -2-[[4- (2-fc 

-1- (4--hD^>yj^y^j^2JH \±U^ 

zs>- 4-4 jU**} - 1 l -*;u/\'^>- 
2 -XA-3 -#;U#>g4 --ha^>yjl,xXTJI/ 
CO 0 9 5] 
[ft3 0] 



OH 



1. 32 (3H. d. J=8. 6Hz) , 1. 41 (3 
H. d. J=6. 6Hz) . 1. 79-2, 01 ( 1 H. 
m) . 2. 3 6 - 2. 8 3 ( 8 H. m) . 3 . 32 (1 
H. dd. J=6. 6. 2. 6Hz) 3. 39-3. 97 

(8H. m) . 4. 0 3 - 4. 3 8 (5H. m) , 4. 
6 7. 4. 81 (1H. tX2. J = 7. 9 Hz) . 5. 
10-5. 35 (1H, m) , 5. 28 (1H. s). 
5. 3 3. 5. 5 5 (2 H. dX2. J = l 3. 8H 
z) . 7. 5 0. 7. 5 6 (2 H. dX2. J=8. 8H 
z) . 7. 70 (2H. d. J = 8. 8Hz) . 7, 24 
- 8. 3 0 (4H. m) . 

CO 1 0 0] 

ipmwi mnm i 

(3S. 4 S) -4 - [ (R) - l-[[ (2S, 4 S) 

-2- (Z'j;u:t4^>#;i/tfx;u) -i - u-xhn 
^>?;U3f*i/*JU#x;u) eau x>- 4 -4 )V=f-*\ 
/i;u#x;H x^;u] - 3 - [ (R) - i - (ten -7 
f^y7f^y'J ju**^) xf;H -2-r-fc*^->v 

> 

CO 1 0 1] 
C<fc3 1] 

OTBS CH 3 




50 



-314— 



5* 



35 

[0 10 2] (3 S. 4R) - [ (R) — 1 — (te 
rt-^^frzS *?-)\,is*J X^JH -4- 

[ (R) - 1 -#JU#*->xyjU] - 2 -TttVJ > 
(920 mg, 3. 03 moo I) <7)T-tr N-hU^ (lSn 
!) S?afC*#T* N. N' -*;p#-;b5?-f 5 5^*/- 
;U (4 9 5mg, 3. 0 Smmol) *fllArd*6aia«CRL 
\ 3 0»WIS)$ta. (2S, 4S) -2 - (T'J^** 
- 4 -^J^^h- 1 - (4 - - hn^ 
>y;u**>'*;u*r:;W tfcnj:>*> (l. log, 
; 3. 0 0 omol) OT-fc K U ;u (i Ool) BS£Jra 

TWKffc&ft (1. 90g, 4X^9 7%) ^ilt 

JB.A9 9 - 1 0 0*0. 
, [0103] IRX^ v.., (CHCU)cm* 1 : 3 4 0 

0, 1750. 1700. 1600. 1 3 5 0. 
' [0 10 4] NMR N;U (2 7 0MHz , CDCl 3 ) <5 : 

0. 06-0. 07 (6 H, s x 2 ) , 0. 87 (9 
H. s) , 1. 15 (3H. d. J=6. 4Hz) . 1. 
25 (3 H. d. J=6. 8 Hz). 1. 95-2. 15 
(1H. m) . 2. 7 0 - 2. 9 0 (2H. m) . 2. 
9 8. < 1 H. dd, J =4. 4. 2. 4 Hz) . 3. 4 0- 
3. 5 0 (1H, m) . 3. 8 6 ( 1 H. dd. J =5. 

9 5 - 4. 2 5 (3 H. m) , 
. 4. 5 5 - 4. 7 0 (2 H. 
3 7 (4 H. m) . 5. 75- 
5. 8 4 ( 1 H. brs ) 
d X 2, J =8. 8 Hz) 
2 2 (2 H. d X 2. J =8. 8 Hz) , 
[0105] ##0*J 2 

(3S. 4S) -4- [ (R) -1 -[[ (2S. 
-2- (T *) )l*^i/£i)l,7£z2)l) -1- (4--KD 

*] i3 )),#-}{,] x.^)l] -3 - [ (R) -1- (tert 
-^^v?^?-ju->ij;U**v) x^;u] - l - (4 - 

-Hn^>yJ^^yt^'J^) - 2 -Tif^vV > 
[0 10 6] 
[ffc3 2] 

0TB3 

H 



9. 
4. 
m) 
6. 
4 6 



2. 4Hz) . 3. 
4 7 (l H. m) 
10-5. 
( 1 H. m) , 
5 1 (2H, 



0 0 

, 7 



10. 8. 



7 . 
8. 



4 S) 



?^C00' 




(19 > SBST4-3 6 8 3 8 6 

[0107] ^TC. 4 S) - 4 - [ (R) - 1 - 
t [ (2S.-4S) -2 - {T x ))\>**i/%)\,i$-)\,) 
-1- (4 - " hD^/yJl/t^y^W-^) tfnU 

->*>-4->r;u^^] #;u#x;H x^;u] -3 - [( 
R) - 1 - (tert-y^U^pC^/Ui/iJ^*^) 
JU] - 2 -TttVJ > (9 8 0mg. 1. Slmaol) CO 
«{fc^^U> (1 Sol) *»Th'Jl?^75 
> (6 3 0 a! . 4. 5 2 mmo 1 ) £ 4 -x h n^>s?ju 
t^y^t'JibyO'JF (l. lOg. 4. 5 2nmo 

>if>-Sfix^ (4 : 1) /g£igSET&aiT£. ft 
Sttfcifitt»*, *^tv'Jijy;i/2 0g$ffll^^7 
A^a^h^^— icttO^>-tf>-ftBxy-;U (2 
0:1-10:1) m£&t&T?®\hLT&ftit&%} 

(1. 12g, i|X^8 6%) UT»fc. 
IRXHrhJV v Ml (CHCIj)cr 1 : 1 8 0 5 t 175 
0. 170 0. 1655. 1 6 1 0. 

[ 0 10 8] NMR 7.^5 h)V (2 7 0 MHz . CDCU) 6 : 
20 - 0. 0 5 (3 H. s) . 0. 05 (3H. s) , 0. 
7 9 (9 H. s) , 1 . 1 8 (3 H. d, J = 6. 4H 
z) . 1. 2 8 (3H, d. J = 7. 3 Hz) . 1. 9 2 
-2. 05 (1H. m) 2. 61-2. 75 ( 1 H, 
m). 3. 34-3. 57 (3 H, m) . 3. 90- 

4. 13 (2H. m). 4. 25-4. 45 (3 H. 
m) . 4. 5 5. 4. 6 4 (2 H. dX2. J = 5. 4 
Hz) . 5. 10-5. 44 (4H, m) . 5. 39 (2 
H. s). 5. 74-5. 97 (1 H, m). 7. 4 

5. 7. 51 (2H. dX2. J=8. 8 Hz) , 7. 5 
30 8 (2 H. d. J =8. 8 Hz). 8. 19-8. 25 

(2H. m) . 8. 2 4 (2H. d. J — 8 . 8 Hz) . 
[0109] 3 

(3S. 4 S) -4 - [ (R) - 1 - [[ (2 S. 4S) 
-2 - (T'Jiltry^Jl/^ZJl/) -1- (4-XKD 
^>vil/t^y^;Wz;i/) tf a "J ;y >- 4 -< 
*] #;u#x;u] xtjH - 3- [ (R) -1-tKn 
4^x?MU] - 2 -TttVjy 

[0 110] 

[ft 3 3 ] 

40 



COOPNB 
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(20) 



^¥4- 3 6 8 3 8 6 



38 




CH 3 ^COCT"^ 



[01111 (3S, 4S) - 4- [ (R) -1- 
[[ (2S, 4S) - 2- + - 

>-4^-f*;u^*l *;u#x;H x*;H - 3- 

[ (R) - 1 - tert-y^l^/^vUJU^v) X 
^;U] - 2 -T^L^JJ > (1 3 Oig, 0. 2 0 0 dido 
1) (^rth-h'J^ (1. 3ml) BScC *c#~F\ H 
»ft*«)*X-7^a* (2 4. 6ul. 0. 2 0 0mm 
ol) £fia;t4Ejrfl»#-t£. SJCiSfStcS-SSTK (5m 
I) SftlAAKO^Biftxy'^'CttttSfS. tSB«*»» 
«!8ttESHSLTft?>n«M» (ll8mg) *. 5/'J 

^>-fef>-ftSx^;U (3:1-1:5) rgS-f§«"Ci§ 
«E{fc&«r (10 4ng. 7 
%) £GS* 3 - 6 7 *C) ^Itf/:. S^KXf 1 

ss«s 6 7 - 6 81:. 

[0 112] IRX^ Mb v... (CHCU)co 1 : 3 5 0 

0. 3425, 175 0, 1 7 1 0. 

[0 1 1 3] NMR MU (2 7 0MHz . CDCU) 6 : 

1. 2 5 - 1. 3 2 (6 H. m) . 2. 09 ( 1 H. 
m). 2. 28 (1 H, d. J = 3 . 9 Hz). 2. 62 
-2. 7 7 (1H. m) . 2. 8 3 ( 1 H. quintet . 
J =6. 8 Hz) . 2. 99 (1H, m) . 3. 4 4- 
3. 50 (1H, m) . 3. 79 (1H, dd, J=7. 

3. 2. 4Hz) , 3. 9 5-4. 19 (3H, m) . 

4. 45-4. 51 (1H. m) , 4. 58-4. 68 
( 2 H. m) . 5. 11-5. 38 (4 H. m) , 5. 

76-5. 98 (1 H, m), 6. 13 ( 1 H. brs 
), 7. 46, 7. 51 (2H. dX2, J=8. 8H 
z) . 8. 2 0. 8. 2 2 (2 H. d X 2 . J=8. 8H 
z) . 

[0 114] £#M4 

(3 S. 4 S) -4 - [ (R) - 1 - [[ (2 S. 4 S) 

-2 - {7*})V***sft)\r'&—M -1- (4-xho 
*] /jjwtf-ju] xf;H - 3— [ (R) - l— ( HJ 

[0 115] 
[ft 3 4 ] 



10 



20 



30 



40 




CHq H 



[0116] (3 S. 4 S) - 4 - [ (R) - 1 - 
[[ (2S, 4S) -2 - (7Un^*->*Ul'#X J iU) - 

>-4-<;u3=-*] *;u*x;u] x^;H - 3- 
[ (R) -i-tKD*i/if)H -2--tr^">*/> 
(2. 2 0 g. 4. 1 IdboI) (D&itt^l' > (2 5m 
I) f&mz. *»T. MJXf^7=> (1. 8 5 ml. 
13. 3 mmo I ) . 4 - (~>* * t^UT = 7) 'J > (5 
Omg, 0. 4 IbdoD ^^^^□□K , J/f , ^*>7> 
(1. 0 4ml. 8. 1 9mmol) ^rflOA, 1ST 1 5 ^fal 

(1:1-1:2) ffi&8«-C»iHTS«#**A. & 
I2fk^^ (2. 2 5g, iK^9 0 %) ^BtlTS 

gfc.« 124-126*C (MeOH-H:0*»£Sftfi) . 
[0 117] [RTs^t? h)V v 1 1 1 (CHCU)cnr 1 : 342 
0. 1760. 1 7 0 5, 

[0 1 18] NMR 7,^9 h/U (2 7 0MHz . CDCU) 6 : 
0. 11 (9H, s), 1. 18 (3H, d, J=6. 
4Hz) . 1. 2 4 (3H. d. J =6. 8Hz) . 2. 0 
6 (1 H, m) . 2. 7 1 - 2. 8 8 (2 H. m) . 
2. 9 9 (1H. dd, J = 5. 8. 2. 0 Hz) . 3. 4 
3-3. 49 (1H. m) . 3. 79 (1H, dd. J = 
5. 9. 2. 0 Hz) . 3.97-4. 18 ( 3 H. 
m) . 4. 47 (1H. m) . 4. 58 ( 1 H. d. J 
= 5. 9 Hz) . 4. 67 (1H. d. J=3. 9 Hz). 5. 
ll-5.38(4H.n).5.76-5.96(lH. m) , 5. 8 6 (1 
H, s) . 7. 4 6. 7. 5 1 ( 2 H. d X 2. J = 
8. 8 Hz. J = 8 . 3 Hz) . 8. 2 0. 8. 2 3 (2 
H. dx2. J=8. 3Hz. J=8. 8Hz) . 
[0 119] #%e*J5 

(3S. 4S) -4- [ (R) -l-[[ (2S. 4S) 
-2- (7U;U5i-^->^^^x;l/) -l- (4-nha 
^>yJb**y*^#xjl) ea , Jv>-4-'f^f 
7t) ^jutf-JU] x^;H l- (4-iha^>v^ 
-50 *->**tf«JJM -3-[(R) -1- (h'J^^v'J 
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(21) 



39 

[0 12 0] 
[<t3 5] - 

OTMS CH3 

CH3 Ln 0 H V-N-PNZ 

<T >0 

COOPNB . 

[01211 (3 S, 4 S) — 4 — [ (R) — 1 - 
[[ (2S. 4S) -2 - (7'J^**">*^*-^) " 

!- (4 h a^>v?;U5f-*->*^#-^) fcJa'J^ 
> - 4 - -Mi^ *] x^;u] -3- 

[ (R ) - 1 - (h ij pt^Uv'j;U:t*:>) x^;u] - 
2 _ y-M^--J y > (2 3 5 tng. 0. 3 8 7mmol) c^^Lffc 
(2ml) SaiC. *#T. h'JXf^75> 

(I3 5ul . 0. 9 6 9annol) <h4 --ha^>y^ 
t^^t + it'Ji^a'J r ( 2 3 5 Dg, 0. 9 6 5 mmo 

i) *Mii5»Bii}fT5, ejehs-ss-e-^s*^ 

-;>-t?>-S&x^;u (i:D fg&i§4S-cJg£ti-r*. 

BUlfib (5 : 1) ig&ig»T|glfiT5«»S«* 
T, WKftS-ft (2 4 3mg. i&5S7 7%) ^ttSSffttfc^ 

[RX^ MU v..i (CDCh)cnr 1 : 1 8 0 5 . 17 5 

0. 1705. 1 6 1 0, 

[0 12 2] NMR MU (2 7 0 MHz . CDCh) 

<5 : 0. 04 (9H. s) . 1. 16 ( 3 H. d, J = 
6. 4Hz) . 1. 28 (3H. d. J=6. 8 Hz) . 

1. 92-2. 05 ( 1 H. m) . 2. 62-2. 74 
( 1 H. m) . 31 3 8 - 3. 5 4 (3 H. m) , 3. 

8 9-4. 12 (2 H. m) . 4. 24 ( 1 H. m) . 
4. 33-4. 45 (2 H. m) . 4. 55. 4. 64 

(2H. d. J = 5. 9Hz) . 5. 10-5. 45 (4 
H. m) . 5. 4 0 (2H. s) . 5. 7 4- 5. 9 7 

<1H. m) . 7. 45. 7. 5 1 ( 2 H. dx2. J 
= 8. 3Hz. J— 8. 8 Hz) . 7. 58 (2H. d. J 
= 8. 8 Hz) . 8. 19-8. 2 5 ( 2 H. m) . 8. 
2 4 (2 H. d. J = 3 . 8 Hz) • 

[01231 6 

(3S. 4 S) -3- [ <R> - l- tHnt->lf 
)[,] -4- [ (R) -1-fL (2S. 4S) -I" (4 
-zhD^/yJ^ry^i^-^ -2- [ (7xX 

x^;u] -2-7-K^->V> 
[0124] 
[ft 3 61 



10 



20 



30 




#SW4- 3 6 8 3 8 6 

* COSPtl 
6 H^N-PN 2 



[0125] (3 S. 4$) - Z- I iR) - ilttt- 
r^JUv^^Uv'J^**^) x^;H -4- [ (R) 
-l-[[ (2 S. 4 S) -1- (4--Sa^>v^t 
*$/*;u#x;u) - 2- [ (7i-iift) #ju#x 
;u] tfD'Jv>-4-^ilft] *;u#xju] x?;H 
- 2 -T-tf^-v/ > (15 0 mg. 0. 214 mmo I) CDT 
-febxMJJU (lei) fe&iz. JK^TH^fk^^^x- 
7^1/ff# (5 1. 7 u l.0.420mmo I) *U0^. 1 S#W«» 
T-5. S^ffilC^SW* (5ml) *»I;tfc<B^ S*&X 

^uTttw*-*. ttia**<E»*. sa^a^bxais 

{to^J (12 0mg. JK^9 5%) £ttS3?fitfc#J<h LT*# 
Ac, 

IRX^MU v ... (CHCls)cnr 1 : 3 5 0 0. 3 4 2 

0. 1 7 6 0, 1 7 1 0* 

[0 126] NMR MU (270 MHz . CDCh) <5 : 

1. 19-1. 30 ( 6 H. m) . 1. 90-2. 00 
( 1 H. m) . 2. 2 2 (1 H. m> . 2. 8 2 (1 

H. m) . 2. 8 8 (1 H. brs ) . 2. 9 3 ( 1 H. 
d. J = 5. 9 Hz) . 3. 4 5 - 3. 6 0 (1 H, 
m) . 3. 7 7 (1 H. d. J = 7. 9Hz) .4.00 
-4. 30 (3H. m) , 4. 69 ( 1 H. m) . 5. 
14-5. 43 (2H, m). 6. 55 (1H. brs 
2 (5H, m) . 7. 5 1- 
8. 17-8. 24 (2H. 



) . 7. 2 4-7. 
7 . 5 7 (2H, m) 
m) « 
[01271 *%M 7 

(3S, 4 S) -4- [ (R) - 1 -CC (2 S. 4S) 
_1- (4 - - h D^/v^tT i/tl)VX — M -2- 

[ (7i^ft) *Jl^x;U] t!n>j.s;>-4— 
^*] *^*XiH x^;u] - 3- [ (R) - i- (H 
'j /^;u->'j;U7r*->) x^;H - 2 -TttVJ > 

[0 12 81 
CfK3 7] 



40 



OTMS 




SO 



H 



[01291 <3S. 4S) -3-[(R) - L-tHn 
- ^X^;H -4-[(R) — 1 — GCC 2S, 4S) -1 

a;u#njH x^jH -2-Tif^v/> (12 



-817— 



0«g. 0. 2 0 4mmol) (DSft>^^> (1. Sol) S 
f&lZ. *ftTMJlf Jl/75> (8 4 m 1.0. 60mmo 
1) , 4 - izs *T)VT * J) lfjy> (2. 4mg. 
0. 0 2 Ommot) 3$&TS>7UU b »J /^;U->^> (5 1 
/tl.O . 4 0mmol) *ao*. fiflT3WfH«»r«. S 

?7 4 ^>-fcf>-gfc&x^ (1 : 0-1 : 

1) E£-g**T*Sa5bT, SiSfk^^J (12 Omg. iRV 
8 9%) £tt»M*»fcl,T»fc. 

IRX^ hJU . v..x (CHCh)cnr 1 : 3 4 0 0. 1 7 5 
5. 1 7 0 5. 

C 0 1 3 0] NMR Ts^Z b)V (2 7 0MHz . CDC 1 3 ) 6 : 
0. 11 (9H, s) . 1. 18 (3H. d, J = 6 . ^ 
6Hz) , 1. 25 (3H. d. J=7. 3Hz) . 2. 1 
25 (iH, m) , 2. 73-2. 
, 3. 0 0 (1 H, dd. J = 5. 3, 
5 0 ( 1 H. dd, J = 1 1 . 2. 
8 0 (1H, dd. J = 5. 9. 2. 
3. 95- 4. 30 (3 H, m) , 4. 66. 
( 1 H. ddx 2. J = 8. 6. 6. 6 Hz. 
5. 3 Hz). 5. 13-5. 44 (2H. 
= 13. 9Hz) 5. 8 6 (1H, 
7.' 4 3 (5H. m) . 7. 5 2. 
x 2, J = 8. 6 Hz), 8. 20. 
x 2. J =8. 6Hz) . 
[0131] #%#J 8 

(3S, 4S) -1- (4-Zhn^>y;^^yt^ 
+MJ;U) -4- [ (R) -l-[[ (2S. 4S) - L - 

(4-rhn^>vW+^;^) -2 - [ (7 

x^;H - 3- [ (R) -1- (MJ/f 
ju~>u;u;*-*^) x^;u] - 2 -rif^v^/ > 
CO 1 3 2] 

[ffc3 8] 



3-2. 
H. m) 
z) . 3. 
z) . 3. 



br s 
7. 
8. 



9 4(2 
2. OH 
7. 3 H 
OHz) , 
4.7 2 
J = 7. 9. 
ABq X 2 . I 
) . 7. 2 4- 
5 5 (2 H. d 
2 4 (2H, d 



(22) #W¥4-3 6 8 3 8 6 

* [0 13,3] (3 S. 4 S) - 4 - [ (R) - 1 - 
[[ (2S, 4S) -1- (4-- bWOi/)\,*lri/tl 

;i/#x;u) - 2- [ (7iim) t:n 
«Js;>-4--f JU^*] #;Utfx;H x^;u] -3- 
[ (R) -1- (MJ*^;i/v'j;u**v) x^ju] - 
2 - TM^V J > ( 1 0 Omg. 0. 1 5 lmmol) <D&{t 
*^U> (1ml) *#TMJx^;UTi= > (7 

Ojxl . 0. 5 Ommol) <h 4 - X h > v?;U 
*+MJ;i^D'J K (12 2mg. 0.5 0 lmmol) £j[jn;L 

jo 2 o#ra»#-f s^s&fS^^^^^v'j^y^o 

SSxfJb (1:1) iB^BaTISairs." fiSMESSi* 

(3 : 2) »*B«TSUT*«»**AT«Bffc 
o^J (1 1 2mg. ^38 1 %) £te®mW:&l£LTm 

ft. 

IRX^MU v... (CHCh)cnr 1 : 1 8 1 0. 176 
0. 17 10. 
20 [0 1 3 4] NMR b )V (2 7 0 MHz 

0. 0 5 (9 H. s) . 1. 19-1. 
m) . 2. 0 7-2. 18 ( 1 H. m) 

3 

0 6 
4. 



4 0-3. 
(1 H. m) 
3 6 ( 1 H. brs ) . 
ddx 2. J = 8. 3. 6. 

5. 



. CDC I j ) 6 : 
3 1 (6 H. 

2.65- 
6 0 (3 H. 
4. 15- 
4. 
6H 
(2 
4 1 



OTMS 




2. 8 3 ( 1 H. m) 
m) . 3. 9 3-4. 
4. 2 9 (2 H. m) . 
5 7. 4. 6 6 ( 1 H 

z. J = 8. 6. 5. 9 Hz). 5. 13-5. 43 
H. m). 5. 37 (2 H. s). 7. 24-7. 

(5H. m) . 7. 5 0 - 7. 6 0 (4H. m) . 8. 
30 1 8 -8.2 7 (4H, m) . 

[0 13 5] #%#!9 

(3S. 4S) -3- [ (R) -1- (tert-:/^n->* 

j*^;u->'j x^ju] -4 - [ (R) -1- 

[[ (2S. 4S) -1- (4-rho^>y^t+->^ 
;u#x;u) -2 -[[4 - (4-xhn^>'>*jUpj-^">7j 
;u#x;u) v>- 1 -*HH *;u^x;u] tra'j 

4 -01^*] tJ)lstf-)l) xfiH -2-7*? 

[0 13 6] 
Cffc3 9] 



NPNZ 



[0 13 7] ( ; 3 S. 4 R) - 3 - [ (R) - 1 - (te 
rt -y^^^^^^v'JJU^+x) X^JU] - 4 - 



50 



[ (R) - 1 -/j;u**>X7^u] - 2 -r-tf^-vy > 
(19 Omg) fcitfN. N' -*JU#x;u->--f 



-818— 



(23) 



43 

Jl (1 0 8mg) £7-fehxMj;i/ (4m!) ^35-40 

t:*ci^w«»ufc, (2s, 4s> 

- 4 - /i^^h- 1 - (4 -ZhD^>yj^y^ 
;U#n;U- 2 - [[ 4 - (4-zSD^>y;|/t4 i y* 
;u#x;U) tr^>?>- l #;t,#x;u] kdu 
(3 6 4mg) <07-feS- h'j;UgfK (3 al ) £H 

5 h 'J ^A*, ***T«*ift#L, 

*tt^«Eft:S-«j (3 9 0iag) £'&rz. 

IRX^ HU v..x (KBr) cm* 1 : 1 7 6 5. 1 7 0 8. 
1 6 6 0, 1 6 0 7, 1 5 2 2, 1 4 6 2. 1 4 3 3, 
1 4 0 6, 1 3 4 6. 1 2 8 6. 1 2 5 0, 1 2 2 9, 
[0138] NMR (2 7 0MHz . CDCU) 6 : 

0. 06 (3H, s) , 0. 07 (3H, s) , 0. 8 

9H 
1 . 8 2 
(3 H, 
.80- 

(1 H, 
. 6 8, 
.06- 
,7.4 
2 6(4 



»H?4- 3 6 8 3 8 6 
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7 (9 H. s) . 1. 
z) , 1. 2 4 (3 H. 



15 (3 H. 
d, J = 7. 



d, J = 5. 
3 Hz) 



6 2-3. 



. 3. 
8 8 
. 4. 

7 6 (1 H 
3 6 (4H 



2 0 - 3. 7 6 (9 H, m) 
(1 H, m) , 3. 9 1-4. 
10-4. 22 (2H, m) 
t X 2. J = 7. 8 Hz) 
m) , 5. 8 0 (1H, 



0 5 
. 3 
0 5 
, 4 
, 5 
s) 



53 <4H. m), 8. 17-8. 



- 2. 0 0 ( 1 H, m) 
m) 
3. 
m) 
4. 
5. 

2-7. 
H, m) . 

[0139] 1 0 

(3S, 4S) - 3- [ (R) -1- (tert-T^U^ 
*^U-> >j;U3j-*-» X^JU] - 4- [ (R; - 1 - 
[[ (2S. 4S) -1- (4-rha^>yj^^ 
-2 -[[4- (4 -X ha^yyjb^y^ 

ju#-;u) e^7y>- i --r tj)i7n-)i] en»j 
>>- 4 -< x^n - l- (4 




L ^CON NPNZ 
COOPNB 



[0 14 1] (3S. 4S) - 3- [ (R) -1- ( te 
rt-^jl/S^^U^y x^;u] - 4- 

[ (R) -l-[[ (2S, 4S) -1- (4-"ha-s 

- 2 -[[4- (4 - - ha^ 
>v;P3j-*x#;u<i*x;w tf^u >?>- i --r ji] 
.*x;H Knu5;>-4-fAft] *^#-;u] x^ 
^] - 2 -TMV-isJ > (3 9 0mg) £fg{fc*^U> 
(4ml) JCB^L. JfCifrT. N'Jx^7 5> (13 8 
u 1) £rB"FL, *o^t4 - - h n^>>?;b^^it ij ;u 
i0 *a>J K (3 3 3ng) V>&<t* U (4ml) 

(0. 5ml) tan*, 2 ofttm ft Lfc. 

x^n^\^1t> = 3/l ) tSSL, «ft»*«<0«Eft 

□ (4 4 5mg) £'&ft. 

UVXH?h)\s A...(EtOH)nm : 2 6 5. 

[0 14 2] IRX^<7 h)l< v... (KBr)cnr 1 : 1 8 0 
a? 8. 1 7 5 8, 1 7 0 6. 1 6 6 1, 1 6 0 7, 1 5 2 
3, 1463, 143 4, 1405. 134 7. 

[0 14 3] NMR X^£r (2 7 0 MHz . CDCh) 

6 : - 0. 06 (3H. s), 0. 04 (3H. s) . 
0. 7 7 (9H. s) , 1 . 19 (3 H, d, J = 5. 
. 9 Hz) , 1. 2 7 (3H, d. J =6. 8 Hz) . 1. 8 
2-2. 01 (lH.'m). 2. 60-2. 82 (1 
H. m) . 3. 2 5 - 3. 7 9 ( 1 1 H, m) , 3. 9 
2-4. 04 (1H, m) . 4. 07-4. 18 (1 
H. m) , 4. 2 5 - 4. 3 6 ( 1 H. m) . 4. 38 
30 - 4. 4 7 (1 H. m) , 4. 6 0 - 4. 7 4 ( 1 H, 
m). 5. 05-5. 43 ( 6 H, m), 7. 42- 
7. 57 (6H. m) . 8. 16-8. 24 (6H. 
m) a 

[0 14 4] ###J 1 1 

(3 S. 4 S) - 4- [ (R) - 1 - [[ (2S. 4 S) 

-2 -[[4- <7'j;u**->*^#x;w >*>- 

l-YJH -1- (4-rhO^>yi^ 

^r->^7^^x;U) fcf □ U y>- 4 --f^-r-*] #JU#X 
;U] X^iU] - 3- [ (R) -1- (tert-7^;U>?* 
t- )V is X?;U] -2-7ir^>V> 

[0 14 5] 

[ft 4 1] 



—319— 



(24) 



#M¥4- 3 6 8 3 8 6 



45 



OTBS 



46 




N"-COO 



N-FNZ 



[0146] (3S. 4 R) - 3- [ (R) -1- (te 

rt - r?-;uv?^^;u-> u ;u?r^ -» x^;u] - 4- 
[ (R) - 1 -*^#*>-x^;i/] -2-r-tf5 1 v/> 
(40. 0 mg. 0. 13 3mmol) OTirhxMJJU 
(0. 8ml) fgffitC, Tk^TN. N' -*7 JU* x;U v< 
*t?V—)V (2 3. 7mg. 0. 14 6mmol) *iU*Ta» 
eMiaiCj^L.2^WaJ$T^o (2S. 4S) -2- 
[[4- (7'J^**->A^#-M fcf^v^- 1 

;H *;u#-;H - 4 - 1 - (4-xha 

^c>s?;u:f *->#;u#x M t:a»js;> (6 3. 5mg. 

0. 1 3 3nD0l) *ttI*TS <&«cSffl"C 
-5. SfSSEfCftttxT-JU (5ml) Sttlx. "C*8fct> U 
»T-5. »«fiS£LT»Sn*BBtt*tt (1 1 2m 
g) Sr. •> , J*y^4gtffl^5*7/x*D7hy77 
-T-lCttU '\4=-1*>-»BEX?\lU (1:2) ia^^ 
T*§aj-f<5. *g*H£S5&LT£fS{t:£#J (8 5mg. ^ 
8 4%) ttti«**tLtftfc. 

IR*^ MP v.. 1 (CHCb)car 1 : 3 4 4 0. 1 7 6 
5. 1700. 1660, 1610. 1 3 5 0. 
[0 14 7] NMR 7s*<9 Mb ( 2 7 0 MHz . CD 3 OD) 



6:0. 06-0. 08 (6 H. sX4) 
0. 8 9 (9 H, s X 2) . 1. 11- 

OTBS 
K-.J 

CH 3 



. 0. 8 8. 
1 . 15 (3 * 




* H, m), 1. 20-1. 25 (3 H, m) , 1. 83 
( 1 H. ddd , J = 1 3. 1 , 7. 9. 6. 6Hz) , 

2 . 6 - 2 . 9 (2H, m) , 3 . 0 0 ( 1 H. m) . 
10 3. 0-3. 2(1 H. m) . 3. 3-3. 7 (8 H. 

m) , 3. 79 (1H. dd.-J = 7. 3. .2._0Hz). . 

3. 9-4. 3 (3H. m) . 4. 5-4. 6 (2H. 
m) , 4. 8-5. 0 (1H, m) , 5. 1-5. 2 

(2H. m) . 5. 2-5. 4 (2H, m) , 5. 9 5 
< 1 H. ddt . J = 1 7. 6. 10. 8. 5 . 4Hz). 

7. 56. 7. 61 (2H. dX2. J = 8. 8Hz), 

8. 21. 8. 23 (2H. dX2. J =8. 8 Hz). 
[0 14 8] 1 2 

(3S. 4S) -4- [ (R) -l-[[ (2S. 4S) 
20 -2 -[[4- fcf^v>- 
1 --1)1] tDVX — iV] -1- (4 -X ha^y^ji^ 
*->*7;u*x;u) eaUy>-4-f^?t] *ju#x 
)),] X^;H - 3- [ (R) -1- (tert 

U )i*=*r *» x^;H - l- (4--ha^>y 

[0 14 9] 
[ft 4 2] 



[0150] (3 S. 4 S) - 1 - 
[[ (2S. 4S) -2 -[[4- (T'JJU^v^Jl/tfx 

;u) t:^^^>- i -<;u] *;u#xju] -i - (4- 
x hn^>yjit*y*;W-JW b: n >J ->* > - 4 - 
— ju] x^;U - 3- [ (R) -l- 

( tert - ^t-JUv^^Uv'J JU*=*^» X^JU] -2- 
TH?is/> (2 5 0mg. 0. 3 2 8tnmol) <nm.it*?* 
U> (2. 5ml) SSSK. *STh'JXfJb7=> 

(0. 46ml. 3. 3mmol) O^T4 -X h D^>vJU 
^"4- v^f^-tf'J JU^ a 'J H (1 6 Omg. 0. 6 5 7mmo 
I) Slni2 0»r-1II»T5. fifeS***)'**^* 

1t>-St&X^;U (1:1) igs-ig&T^as-t*. 
^(4:1) Bd»ttTWSBT5l&#S»A. 6 Eft: 



(l 7 7mg. tRMS 6 %) £ttarft#«3<>: L T» 
fc. 

IRX^? MU v... (CHCU)CB* 1 : 1 8 1 0. 17 6 
0. 1700. 1660. 161 0. 

[0 15 1] NMR XI 9 (6 0 MHz , CDC 1 j ) 5 : 
40 0. 0 5 (6 H. s) . 0. 80 (9H. s) . 1. 1 
0-1. 45. (6 H. m). 1. 75-2. 10 (1 
H, m). 2. 35-3. 3 0 (4 H. m) , 3. 30 
-5. 00 (15 H. m). 5. 0 5 - 5. 35 (2 
H. m) . 5 . 3 9 ( 2 H, s ) , 5 6 5-6. 20 

(1H. m) . 7. 3 0 - 7. 7 0 (4H. m) . 8. 
2 4 (4H. d, J = 8. 6 Hz) . 

[0 15 2] 3 

(3S. 4S) -3- [ (R) -1- (tert-^^;U^ 
^ju^'J x^;u] - 4- [ (R) - l- 

50 [[ (2 S. 4 S) - 2 - [ (4 -/fiHi^7y>- 1 



—820— 



47 

— r ;io * )\,i?s-)\,] - i- (4-- hwoisji,** 
ju] x^;H - 2 -Tttvj > 

[0 1 S3] 
[ffc4 3] 
OTBS 

H... 



0 H 



CON 
N-PNZ 



NCH 3 



< 25) 4-368386 

48 

0. 8. 2 2, (2H. dx2. J = 8 . 6 Hz) . 
[0158] 1 4 

(3S, 4 S) —3— [ (R) — l— (tert-:/?MUi; 
^yuv'j ;u*-*x) x^;u] -4- [ (R) - i - 

[[ (2S. 4S) -2- [ (4-/^U-t:^5'>->- 

*f>£7Utf-;u) trnu>;>-4-<;U5 1 ^-] tj;u#x 
^] x^;u] -i - (4 - zha^/yj^^ym 
u;io - 2 -rttvj > 

i0 [0159] 



a? 



J0 



[0 15 4] (3 S. 4 S) - 3 - [ (R) - 1 - (te 
n-y^JliS ^^Jli/'J Jlj-^r is) 3Lt)1] -4- 

[ (R) - l - 2 -Zir^^y > 

(2 9 0og) tSiazth-h'JJI/ (3ml) WE&ttS 
*»«*£U assatJtt*^ 1. 1' -tD\,X~)WJ 
(15 6iag) &lm?LZ:. $ 
5CMT3 0»BII*Lfc. Btf!(ci»L (2S, 4 
S) - 4 -/i^ys- 2 - [ (4 -^fJ^^7y> 
- 1 - < ;U) tj;u#x;H -i - (4 -x S n^>->-;u 

(5 3 0mg) (OttUkT-b hzh'J^ (4ml) jg 
^^ThUx^7 = > (0. 3ml) £rg~FL£:. 

>"*A) U *tt£«JETS*U »aS777^a* 

2 : i <ni%&mm~c&& UT«ajtfira«(?Dai2ft:&» 

(6 6 Omg) 

TLC :~»&X^;U : **/-;U=2 : 1. R, =0. 5 
0. 

[0 155] VXX^^hil/ n/e : 692 (M* + 
1) . 

[0 15 6] [RX^ KJU v.,, (KBr)cnr 1 : 3 2 6 
9. 2 9 5 0. 1 7 1 4. 1 6 5 5, 1 5 2 4, 1 4 4 
5, 1 3 4 5, 

[0 I 5 7] NMR X^ h;U (2 7 0MHz , CDCU) 6 : 
0. 07 (6H. s), 0. 87 (9H, s) , 1. 1 
5 (3H. d. J=5. 9Hz) . 1. 24 (3H. d . 
J = 7. 3 Hz) . l. 8 3 - 1. 9 4 (1 H, m) , 
2. 24. 2. 31 (3H, sX2). 2. 35-2. 
59 (3H, m) . 2. 6 8 - 2. 9 0 (2 H. m) . 

2. 99-3. 01 (1H. m) . 3. 41-3. 67 
(6H, m) . 3. 8 4 (1H. d. J =5. 9 Hz) . 

3. 9 6 -4. 0 2 (1 H. m) . 4. 10-4. 21 
(2H f m) . 4. 7 0 - 4. 7 6 ( 1 H. m) . 5. 

0 7. 5. 3 3 (1 H, dx2. J = 13. 9 Hz) . 

5. 23 (1 H, s), 5. 87 (I H, s). 7. 4 

5. 7. 5 1 (2H. dx2. J =8. 6 Hz) . 8. 2 JO 



40 




CH 3 




N-PNZ 



H 

S v^J^pON N-CH 3 
COOPNB 

[0 16 0] ##0*J i 3 Tig^fc 7M*r*J/ 
(5 Omg) ^«fk^^U> (0. 5ml) (CB#U 
T. a*«SI*. MJxf^7^> (3 1. 3*1 ) * 

JU^nUH (4 9mg) <7>J£{k>< 1/ > (0. 5ml) S?£ 
*1 O^mTSr&TTWTLfc. |SI«flE-C7 0»BB« 
♦PLfcS, *f yyn tfJUT^rr— ;u (80ul ) £l*JiS 
STSTL, £bfCl 0 7>ffi«#L£:. 
»BETB5fcU gtgEX^l^jfjn^T*. SfcgtK**-*- 

= 8 : i osB^BttE-c® uLTiseattosieft&ft 

(1 Omg) £t#£o 
>fMR X^ (2 7 0MHz . CDCU) 6:0. 0 1 (3 
H, s) , 0. 05 (3H, s) , 0. 78 (9H, 
s) , 1. 19 (3H, d. J=6. 3Hz) , 1. 28 

(3H. d, J = 7. 3 Hz). 1. 83-1. 93 (1 
H. m) . 2. 12-2. 55 (5 H. m) . 2. 2 
3. 2. 3 0 (3H. s x 2) . 2. 6 2-2. 80 

( 1 H. m) . 3. 3 5 - 3. 7 2 (7 H, m) . 3. 
8 9 - 4. 0 0 (1 H, m) . 4. 13 ( 1 H. dx 
2. J = 7. 6 Hz) . 4. 2 6 - 4. 4 5 (1 H, 
m) , 4. 6 5. 4. 7 3 ( 1 H. tX2. J = 7. 6 
Hz). 5. 07, 5. 31 ( 1 H. dx2, J = l 3. 
9Hz) , 5. 23 (1H, d. J=2. 6 Hz) . 5. 3 

7. 5. 42 (2H, dX2, J = 13. 5 Hz). 7. 
45. 5. 51 (2H. dX2. J=8. 6 Hz, J — 

8. 9 Hz). 7. 58. 7. 59 (2 H. dx2. J = 
8. 6 Hz) . 8. 18-8. 2 7 (4 H. m) . 

[0 16 1] *%0U 5 

( 3 S. 4 S) - 3- [ (R) - 1 - t FD^ylf 
;U -4- [ (R) -l-[[ (2S, 4 S) -2- 



-821— 



(26) 



#Bfl¥4- 3 6 8 3 8 6 
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50 



1- ( 4 - zhn^>yj^^yiJi^^) fcfa'Jv 7 

OH _ CH 3 
H...F H H ¥.-H 



*->V> 

[0 16 2] 
[ft 4 5] 




N-CH 3 



[0163] ##W 1 3 T^^ftXXfilSi* i^^ 
(5. 0 g) ^ (5 Oml)-S£?> . *#T3 

N-Sffi (19. 3ml) ^iS7U Ol^TFIiSSr3. 
5*§fflfl|#L*:. g*&*3^MJ^A (5. 0 

g) ^S-T^ 2 O^WTiJOAfc, CCD<h*pH(3:5 IC& 

ttL, »»X?JU : 1 : 1 a5fS&««"C* 

»i,T««era*<0«isft:^» o. 4gi *t*fc. 

TLC :MlfJk/?y-ib=l : 2, Rr = 0 . 4 
0. 

[0 16 4] IRX^ MU y (KBr)cm' 1 : 3 3 0 
Q. 1 7 5 7. 1 7 1 1. 1 6 5 1. 1 5 2 2. 1 4 4 
7. 1 3 4 4. 

[0165] NMR (2 7 0 MHz . CDCh) 

6 : 1. 2 7 (3 H. d . J = 7. 3 Hz) . 1.2 8 
d, J = 6. 4Hz) .1.8 5 - 1.9 6 (1 
. 2. 2 4. 2. 3 1 (3 H. s X 2) . 2. 

OTMS 



25-2. 57 (4 H. m). 2. 67-2. 91 (2 
H. m) . 3. 0 2 (1 H. dd, J =6. 4. 1. 7H 
z). 3. 40-3. 70 (6 H. m). 3. 79 (1 



Ht j = 6. 8. 1. 7Hz) 3. 95-4. 

( 1 H. m) . 4. 12-4. 19 (2 H. m) , 



J = 8. 3. 
0 7, 5. 

5.2 3 
4 5. 7. 
19-8. 



0 4 
4. 
6. 8H 
3 2(1 
(1 H. 
5 1 (2 
2 4(2 



20 



( 3 H. 
H. m) 




[0 16 8] 1 5Til^/i7J^-;i/S3* 

(2. 9 g) SttaSMfc*?^ (2 9ml) tZi§S?U 

**T'Ch l Jlfil'7S> (4. 8 7m 
I) % ^^T^nnh'J^f^^^V (3. 1.7ml) £ 
WTLfc. i®Tt£. iST2 5#ffl«#Lfc. R« * 
fid«M0Stt*»ETB*U 'f#btl£:8S#j£»6ex 

8 3 g) 

IRX^ v.., (KBr)cm 1 : 3 2 7 0, 176 4.. 

1 7 1 4. 1 6 5 5. 1 5 2 3. 1 4 4 6. 1 3 4 5. 
( 0 1 6 9] NMR (2 7 OHHz . CDCli) 6 : 

0. 11(9 H. s). 1. 18(3 H. d. J=6. 50 



6 9. 4. 7 6 ( 1 H. ddX 2. 
z. J — 8 . 3. 6. 4 Hz) . 5. 
H, d x 2. J = 1 3. 7 Hz) 
s) . 5. 9 6 ( 1 H. s) . 7. 
H. d x 2. J = 8. 8 Hz) . 8. 
H. m) . 
[0166] 1 6 

(3S. 4S) -3- [ (R) -1- (h'J^^y'J 
;U3f*-» XfiH -4- [ (R) -l-[[ (2S. 4 

s) -2- t (4 -*^;ufcf^v>- i --nu) #ju 

^ - ;U] -1- (4--hO^>v^t4 1 ->^i^- 

ju) ea'Jy>-4-<^ft] *;u#xjh x^;H 

-2-7-bf^v/> 
[0 16 7] 
[it 4 6] 

a / — \ 

CON N-CH 3 
-PNZ 



, J =6. 8 Hz) , 1. 8 
2.24.2.31 (3 

. 5 5 (4 H. m) . 2. 

, 3. 0 1 (1H, dd. J 
41-2. 70 (5H, 

J = 5. 6. 1. 9 Hz) . 



4Hz) . 1. 2 3 (3H. d 
4-1. 9 4 ( 1 H. m) , 
H. s X 2) , 2. 20-2 
68-2. 88 (2 H, m) 
= 5. 1. 1. 9 Hz) . 3. 
m) . 3. 7 9 ( 1 H. dd, 
3. 96-4. 09 (1 H. m). 4. 10-4. 17 
(2H, m) . 4. 6 9 - 4. 7 9 ( 1 H. m) . 5. 
0 6. 5. 3 2 ( 1 H. d x 2. J = 1 3. 7 Hz) . 
5. 2 3 (1 H. s) . 5. 8 3 (1 H. s) . 7. 4 

5. 7. 51 (2 H, dx2. J =8. 8 Hz). 8. 1 
8-8. 2 4 (2H. m) . 

[0170] 1 7 

(3 S. 4 S) - 3 - [ (R) - 1 - (tert-7^M'V ? 

*^;u->U n^*» x^;H -4- [ (R) -i- 



-822— 
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(27) 



**RW4 - 3 6 8 3 8 6 




([ (2 S. 4 S) -2-[[4-TT- (4-"hn^>. 

v^+^ju^x;^*^) x^;u] tf^^>- i 

->*JU#-;l/) KcMJ 4 --f JUT-*] ^jutfx* 

CH 3 H 

CH 3 



[0172] (3S. 4S) -3-[(R) -1- (tert 
-ZfT)HS*7-)l,is*J )U*Jris) XT;U] -4-[(R) 
- 1 -^tf^v-X^H -2-7tf5 1 vV> (2. 7 
lg) <D&&T-th-h l ))\s (2 5ml) Sf££*i£flt# 
U S^IgTl. 1' - fiJlTfs-jii;^ * yv—ji 

(1. 4 6g) $rSn^fc e fsJiSS"T?3^, 2 bfC^{£T 

3 oftmm&u/z. nifKfcmzfcft u (2s, 4 

S) -4-/Wyh-2 - [4- [2- (4-IhD 

;i^x;u) tfn'j >?> h u yfr^u * $ >x;u 
(6. 8 3 g) WSjS7th-h'J;l/ (70m 
I) mWL. ^^th'jxfj|,7=> (2. L g) £nST 
Lfiz. liMICSL, ^fiT l*?ffiflt#U O^T— 

ot. (5Sk^^^->^a) u m&zm 

(E. *;i^ttH^U#y;UHo. 9 3 8 5. 2 5 0 g) 
KttU »KxTJU : ;U=6 0 : 1 ^rM^SfiC J0 

^JSMLTSfifflttOtREffc^tt (8. 19g) «f» 
it. 

IRX^&bJU *..« (KBr)cn 1 : 3 2 8 0, 1 7 5 5, 
1 7 1 1. 1 6 5 4. 1 5 2 3, 1 4 4 2, 1 3 4 7. 

OH 

CH 3 H 

C<J 3 



52 



X^U] - 2 -Yif^iy/ > 
[0171]' 
[ft47] 



,0PNZ 





-PNZ 



^ [0 1 7 3] MR h)U (2 7 0 MHz . CDCb) <5 : 

0. 0 6 (3H, s) , 0. 0 7 (3H, s) . 0. 8 
7 (9H. s) . 1. 15 (3H. d. J — 6 . 3H 
z) . 1. 24 (3H. d. J=6. 8Hz) , 1. 80 
-1. 86 (1H. m) . 2. 30-2. 91 (7H. 
m) . 3. 0 2 (1H, dd. J =5. 9, 2. 0 Hz) . 
3. 43-3. 77 (5 H, m). 3. 85 ( 1 H. d 
d. J = 5. 4. 2. 0Hz) , 3. 9 2 - 4. 4 0 (6 
H. m) . 4. 6 2 - 4. 7 7 (1 H, m) . 5. 0 
7. 5. 31 (1H. dX2, 
17-5. 2 3 ( 1 H. m) . 
5. 8 4 (1 H. br s ) , 
H. dx2. J =8. 6 Hz) 
= 8. 8 Hz), 8. 20-8, 
[0174] #%0tj 1 8 

(3S. 4S) -3- [ (R) -1-th'P + yXf 
;H -4- [ (R) -l-[[ (2S, 4S) -2-[[4 

- C2- (4--ha^>^tt->A^#-m 
-» iriH t!^7v>-l-<jH #;u*x;U] -l 

- (4--hn^>yW*->AWzjW U v> 
-4-<JUT*] #;U#x;U] X^U] - 2 -Tif^is 
J > 

[0 17 5] 
[ffc4 8] 



OPNZ 



J = 1 3. 
5.2 6 
4 4. 



7 

7. 5 3 (2 H, d 
2 5 (4H, m) • 



2 Hz) , 5. 
(2H, s) , 
7.5 0(2 
J 




[0176] (3S. 4S)-3-[(R)-l - (tert 

- y ^;u->*pc x <j ju** -» xt;H - 4- 

t (R) - l- CC (2S, 4S) - 2 -[[ 4 - [2- 

(4 -x h v^u^v-* 
>H tf^^->*>- 1 ;H £;u*x;u] -i- (4- 
x h a^>:x;u**x*nu*x;U) eoijy>-4-i' 
^T*] * ;u^x;u] xt;u] -2-z-tf^->-y> 

(8. 1 g) ^^c^y-^ (8 0ml) KBtfU 

«»lWb3N-SS (2 4ol) £nSTL£:. M 



pH5-6tCiaSLt. -3^T«EET«ffiL, ScttOS 

HBttTSSiCttaiLfc. ttttitt*»fc-t*\ BSt£ 

(*>'JWl5 0gSi) ClftU ftKxfib-/^ 
/HK20: 1-10: 1) a&BMfCSM UTMft 
?a«<BSEft;&ft (5. 9 g) 

IRX^MU v..« (KBr)co-* : 3 3 8 0. 3 2 7 0, 
1 7 5 2. 1 7 1 0. 1 6 5 0, 1 6 0 7. 1 5 2 2. 



—823— 



(28) 



53 

144 3. 1405, 1405. 1347 
[0177] NMR h)l (2 7 0MHz 

1. 2 7 (3 H. d. J = 6. 8 Hz) . 
H, d. - J = 6. 4 Hz) . 1. 8 2 -1. 
m) . 2. 10-2. 18 (1H, m) 

2. 9 5 ( 7 H, m) p 3. 0 3 (1H. 
4. 2. OHz) . 3, 

3. 7 8 (1H, dd. 
5-4. 4 8 (6 H 
H. t x 2. J =8. 
3 2 (1H, d X 2. 
H. s) . 5. 2 6 



1 2 6 3, 

. CDCIj) 6 : 
1. 2 8 (3 
9 9 (1H. 
.2.40- 
dd. J = 6. 
. 37-3. 80 (5 H. m) , 
J = 6. 8. 2. OHz) . 3. 9 
. m) . 4. 68.4.73(1 
1 . 7. 3 Hz) . 5. 0 6. 5. 
J = 1 3. 4Hz) . 5. 2 1 ( 1 
(2 H. s) . 5. 9 9 



10 



**M¥4- 3 6 8 3 8 6 

54 

*3Hz. J=8. 8Hz) . 7. 56 (2H, d. J=8. 
8Hz) . 8. 18-8. 26 (4H. m) # 

[ o i 7 8 j 1 9 

(3 S, 4 S) - 3 - [ (R) - 1 - (MM^Ui/ij 
Jl***^) XfJH - 4 - [ (R) - 1 -[[ (2S. 4 
S) - 2 - [[4 - [2- (4-- hD^>y;W*y* 

-l - (4--hD^>v;^^y*;^z 
;u) \£ai)is>- 4-<f Jirtt] *;b#-;H ifjH 
-2-7-tf^>v> 

[0 17 9] 



[ft4 9] 



). 



4 5. 7. 



5 0 (2 H. d X 2 
OTMS 




OFNZ 



[0 18 0] 8 "CiS^fcT JH3-;UK3K* 

(4. Og) SttttLfcttft-*^!^ (4 0ml) SCiSS? 

u *»Ta**ai;A^6, h uxf^7^ > (3. 

6 g) , ^T?anMJ/f^'>7> (2. 7 6 g) 
*B£**»U ;U (2 5ml) ty'J*y;l 

(E. *;u^&sno. 7 7 3 4. 3. 3 g) ^so^rm 

TSiLfe. »aS777->a?D7h^77Y- (x 

(40:1-20:1) fi&BJ^SB LTJSe?S*a> 
«82ffc£*«J (3. 6 3g) SSfc. 
IR*^h;b v... (KBr)cn- 1 : 3 3 0 0. 1 7 5 6. 
1 7 1 3. 1 6 5 6. 1 5 2 9. 1 4 4 3. 1 4 0 5. 
134 7, 1251. 

[0181] NMR h)l> (2 7 OMHz . CDCh) 6 : 

0. 11 (9 H. s) . 1. 18 (3 H. d. J = 6. 

1. 2 3 (3 H. d. J = 6. 8Hz) .1.8 
92 (1H. m). 2. 30-2. 80 (8 
2. 8 2 - 2. 9 2 ( 1 H. m) , 3. 

OTMS CK 3 



201% ( 1 H. dd. 
6 5 (4H, 
1. 7 Hz) . 



J = 5 . 1. 1 . 7 Hz) , 3.35-3. 
m) , 3. 7 8 ( 1 H. dd, J - 5. 9. 
3. 93-4. 03 ( 1 H, m). 4. 0 



3 Hz) . 
4-1. 
H. m) 




9-4. 17 (2H. m) . 4. 22-4. 37 (2 
H. m) . 4. 6 4 - 4. 7 7 ( 1 H. m) . 5. C 
6, 5. 32 (1H, dx2, J = 13. 7 Hz). 5. 
22 (1H, d. J = 2. OHz). 5. 26 ( 2 H. 
s) . 5. 8 6 (1 H, br s) , 7. 4 4. 7. 5 0 

(2H. dX2. J = 8. 8Hz) . 7. 55 (2H. 
d. J = 8. 8Hz). 8. 15-8. 27 (4H. 
30 m) • 

[0182] 2 0 

(3S. 4S) - 3- [ (R) -1- (h'J/f^i/'J 
;U**->") X?JU] — 4 - [ (R) — 1 — [[ (2S. 4 
S) -2-[[4- [2- (4--hD^>y>t*^ 

ju#x -» x^ju] i -*f;H *;u 

^X;U] -1- (4--hD^>yj^+^iW- 

-1- (4-zhD^>y>ttyWJW - 2- 

40 [0183] 
[ffcSO] 

OPtfZ 



C00FN3 

[0184] (3S. 4S) -3- [ (R) -1- (S 

•J *^;u->>j;u**:>) x^;H -4- [ (R) - l- 

[[ (2S. 4 S) -2-[[4- [2- (4 - - h a-C> 



50 



-<;UJ -1- (4 -zKD^>y^ + 

•>^;u^x^u) t;n »J 4 3f] £;u#x 



-824— 



fir 



- 3. 6 0 (6 H, m) 



55 

;H X^JU] -2-Ttf^> ? /> (3 9 4 g) 

(.3 0 ml) »C8#U *#T. ttXfliKt 1 h U X 
f^7H> (1- 3 9 g) ^»Tlt. OUT!, p-x 
hD/>;>yJ^yt^ l JMD , JK (3. 3 5 g) 
0«<fc*^l"> (3 0ol) J8«tl 5 DIBITS tKT-C 

jun— ;U (1. 0 4mt) SpjfflgraTF U 
»PI«»l^fc. S«t*B*U SSX^ (5 

»£fk^«J (6. 8 9 g) 

[R7>^ (KBr)cm- 1 : 1 8 0 9. 1 7 5 4, 

1708. 1524. 1348, 1 2 5 3, 
[0 18 5] NMR X^^Hl/ (2 7 0MHz . CDCh) 6 : 
0. 03 (9H. s) . 1. 20 (3H, d. J=6. 
4 Hz) . 1. 2 8 (3 H. d. J =6. 8 Hz) . 1. 8 
1-1. 92 (1H. m) , 2. 25-2. 39 (1 
H. m) , 2. 40-2. 75 (6 H, m) , 3. 35 

3. 62-3. 75 (1 H. - 
OTBS CH 3 

CH 3 



[0188] (3 S. 4 S) - 3 - [ (R) - 1 - (te 

rt-y^^v^^^^u^^-^v) x^;u] - 4- 

[ (R) - 1 yXfM -2-T-tf^v/> 

(5. 0 g) cDS&Til hxh'j;U (50ml) 

5>V-JU (2. 6 9 g) SflOx.fc. PiaS-C3», £6 
KSfi-C3PM!|«i*Lfc. ?5tf*#U (2S. 4S> 
-2- [4- ( 2 - t H □^ylril/) t^^~>*> - 1 

-^;u) #;u#x;H - 4 l - (4-x 
h a^>v?;w^-^v^^#xji,) fcfa'j ->-> h u 
a^*>x;U*>&& (7. 2 7 g) <a(E«k7-fe Kxh 
U;U (2 0ml) §iS;o^-Ch'JX^7 = > (5. 8 
Onl) ^Tl^. liSlcSl, SiSt-ftftSl 

»&xy^*fln*.. efafts*TSt^L/t. wsas^s; 

^77^-1:^1, ft&x^u : *^/-;u=6 : 1(7) 
t : g^S<«-CSttiLTSfefS«C0SIHft&e5 (1 1- 7 2 
g) 

TLC : ftifiX^-JU : *9 J — ^= 1 : 1. Rr = 0. 4 
5 . 

[0189] IRX^ MU v ... (KBr)cnr 1 : 3 2 6 
0. 1 7 5 9. 1 7 1 0. 1 5 2 4. 1 4 4 2. 1 3 4 



(29) »B¥4-3 6 8 3 8 6 

56 

*m) . 3. 8 5 - 4. 02 (1 H, m). 4. 0 5- 
4. 18 (1H, m) , 4. 20-4. 40 (4 H. 
m) . 4. 63. 4. 71 (1H. tX2, J =7. 8 
Hz). 5. 05. 5. 31 (1H. dX2, J = 13. 
2Hz) . 5. 22 (1H. d. J=2. 4Hz) . 5. 2 
5 (2H, s), 5. .3 5, 5. 43 (2 H. dx2. 
J = 12. 9Hz) . 7. 4 4. 7. 5 0 (2 H. dx 
2. J=8. 8Hz) . 7. 54 (2H. d. J=8. 1 
Hz) . 7 . 5 7 ( 2 H. d . J = 8 . 1 Hz) . 8 . 15 
10 - 8. 2 8 (6 H. m) • 
[0 18 6] #%« 2 1 

(3 S. 4 S) 3 - [ (R) - 1 - (tert^y^;Vv 
/t^I^'J XfJH - 4- [ (R) - 1 - 

[[ (2S. 4S) -2-[[4- (2-tFo+yX^ 
¥^^i/>- i ^;i/^x;u] -1- (4-Xh 

*] *j;u#xju] x^jH - 2 -7if^->V > 

[0 18 7] 
CffcS 1] 





OH 



CON 



N-PNZ 



[ 0 19 0] NMR 7>*<9 (2 7 0MHz . CDC 1 3 ) <5 : 
0. 0 6 (3 H. s) . 0. 0 7 (3 H. s) , 0. 8 
7 (9 H. s) . 1. 15 (3 H, d, J— 5. 9H 
z) . 1. 24 (3H. d. J=6. 8Hz) . 1. 84 

30 -1. 95 (1 H. m). 2. 35-2. 75 (7 H. 
m), 2. 81-2. 94 ( 1 H. m) . 3. 01 (1 
H. dd. J = 3. 9. 2. 1Hz) , 3. 4 1-3. 7 5 
(8H. m) . 3. 8 5 ( 1 H. dd. J =5. 9. 2. 
1Hz) . 3. 9 3 - 4. 0 8 (1 H. m) , 4. 10- 
4. 23 (2H. m). 4. 67-4. 79 (1 H, 
m). 5. 07. 5. 32 (1 H. dx2. J = 13. 
7Hz) ; 5. 2 1. 5. 24 ( 1 H. dx2. J = l 
3. 7 Hz). 5. 92 (1H. s). 7. 45. 7. 5 
0 (2H. dX2. J =8. 8 Hz). 8. 18-8. 2 

^ 3 (2H, m) . 

[0191] &*sm 2 2 

(3S. 4S) -3- [ (R) - 1 - t Ha + yXf 
M -4 - [ (R) - 1 -[[ (2S, 4S) - 2- [[4 

-1- (4 -ZhD^/y^try^i^X 

M ea U - 4 - -f ii^*] tum—M x^;H 
-2-7WvV> 

[0 19 2] 

[ft 5 2] 



-825— 



(30) 



#B8¥4- 3 6 8 3 8 6 



57 



53 



1 



OH CH 3 
H ,/f H H f ,,H H 



0 H 




[0 19 3] #^W2 lTJE^ftXXfW?* 
(3. 0 g) (3 0ml) faftl, 

ftd^3N-SH (1 1. 0ml) SrnSTU O^T^S 

(2. 7 9g) ^'>iTo2 o^Psld^tTlraAfc. c<n 

7^ -icttu ft&x^;u : 2 : 1 <nm& 

^m-cm^Lxm&m^m&it^ (2. 6g) *» 

Ac. 

IRX^^ hJU v... (KBr)cm' 1 : 3 4 0 5, 3 3 0 7, 
1753, 171 0, 1646. 1522,1441. 
1 3 4 5. 

[0 19 4] N"MR HU (2 7 0 MHz 

1. 2 7 (3 H. d. J = 7. 3Hz) , 
d. J = 6. 4Hz) . 1 . 8 6-1. 
. 2. 0 5-2. 21 ( 1 H, br s) 
2. 8 1-2. 
OTMS 



70 



20 



H. 
m) 
2. 



8 0 (9 H. m) 



. CDClO 6 : 
1. 2 8 (3 
9 7 (1H. 
.2.39- 
9 2 (1H, 
CH 3 
,H 




:m) , 3. 0 3 (1H, dd. J = 6. 4, 2. 2 Hz) , 
3. 46-3. 75 (6 H, m). 3. 78 ( 1 H. d 
d. J = 6. 8, 2. 2 Hz), 3. 95-4. 07 (1 
H. m) . 4. 0 8-4. 19 (2H, m) . 4. 6 
9, 4. 76 (1H, tx2, J = 7. 6Hz. J=7. 
3Hz. 5. 0 7. 5. 3 2 ( 1 H. dX2. J = 13. 
7 Hz) , 5. 22, 5. 23 ( 1 H, dX2, J = l 
3. 7 Hz). 6. 00 (1H, s). 7. 45. 7. 5 
0 (2H. dx2. J=8. 8Hz) . 8. 18-8. 2 
4 (2H. m) . 
[0195] #%0*l 2 3 

(3S. 4S) -3- [ (R) -1- (MJ/^x'J 
X^;U] -4- [ (R) -l-[[ (2S. 4 
S) -2 -[[4- (2-h'J^y , JJW*v) X^ 

)W<7z/>- i --OH *;u#xju] -i - (4-x 
h a^>y;u**">*^^x;u) 'J - 4 -< ;u 
^*] #Jl/*x;H x^JU] -2-7t'fv/> 
[0 19 6] 
[ft 5 3 1 



OTMS 



[0 19 7] #%0*12 (2. 
3 8g^y^rJI/^A7^K (2 0ml) ICiSSU £ 
i^TM = (0. 9 1 g) SAO*. OOt^ao 

H'J^^;U">7> (1. 1ml) ZmTLfZ'tk. 2KHBJ1JI 

*?fr"F* WSX^JU (14 0ml) £S0X.T, 
* (1 0 Omix 3®) zftr^U i8«£«JETg 

U StKx^Jl/ : = 15:1 (?)£&SKt® 

ajLTJRft*0>««E{fcft«l (1. 58g) 5 6 

tc. Sfc&X^JU: ^^y-;U= 2 : l^rg^^METSiti 
It, Sftra«^ffl*«J (0. 6 5g) ^[hIJRL^o 
IRX^ MU (KBr)cm 1 : 3 2 8 0, 1 7 6 5. 

1 7 1 4. 1 6 5 7. 1 5 2 3. 1 4 4 2. 1 4 0 4. 
1 3 4 5. 

[0 1 9 8] NMR b)l (2 7 0MHz . CDCh) 6 : 

0. 1 1 (9 H. s) . 0. 1 2 (9H. s) . 1. 1 
8 (3H. d. J=5. 9Hz) . 1- 23 (3H. d. 
J = 6 . 6 Hz) , 1. ! 8 2-l. 9 7 ( 1 H. m) . 
2. 35-2. 80 ( 7 H, m). 2. 82-2. 89 



( 1 H. m) , 3. 0 1 
0Hz) . 3. 4 0-3. 

( 1 H. d X 2. J = 5 
4. 0 4 ( 1 H. m) . 



( 1 H. dd. J =4. 6. 2. 
7 4 (7 H. m) . 3. 7 9 
. 6. 2. 0 Hz) . 3. 9 2- 
4. 10-4. 17 (2H. 



m) . 4. 6 5 - 4. 8 0 ( 1 H. m) . 5. 07. 
5. 3 3 ( 1 H. d X 2. J = 1 3. 7Hz) . 5. 2 
1. 5. 24 (1H. dx2. J = 13. 7 Hz). 5. 



40 



4 4. 7. 5 1 (2 H, d X 
8. 19-8. 24 (2H, 



50 



8 5 ( 1 H. s) . 7 
2. J = 8. 6 Hz) , 
m) . 

[0199] 2 4 

<3S. 4S) -3- t (R) -1- (MJ^n^'J 
X^;U] — 4- [ (R) — 1 - CC (2S. 4 
S) -2 -[[4- (2 - MJ*^->'JJU**"» x ^ 

)i i -*OH #ju#xju] -l - (4-x 

h a^>v^;i/^^i>*^^x;u) tfa »j ->*>- 4 --f ;u 
y*] #ju*x;H x^;H -l - (4-xha^>^ 

[0 2 0 0] 



-326— 



(31) 



#6flJM-3 6 8 3 8 6 



\ 



59 



5(7 



CftS 4] 



OTMS CH 3 




[0 2 0 11 ##«2 3Tff5ftt7W 
(2 5 4mg) ^Slt^^^> (2. 5ml) KB»U * 
S?RSat4>. h'JX^7 5> (18 5ul > * 
jj-pLfc. OUT, 4 - n h D^> v^^^^^^tfU 
;U^a'J K (2 4 3 ag) (Digit* ^ U > (2. 5 ml) & 
Rftl5»IBIT5WlfJiTLfc. nia*"C10»H 
«»Ufc«- -f V^Dt;;b7^3 — (7 5ul ) *H 

£SJ£T@*U »*X?\IU (8ml) SADAT**. S 
g) 

TLC :B8XfJk/i'/-^ a l8 : 1,-R« = 0. 7 

[0 2 0 2] NMR hJU (2 7 0 MHz . CDCli) 6 : 

0. 0 3 (9 H. s) . 0. 1 1 (9H. s) , 1.2 
0 (3H, d. J=6. 6Hz) , 1. 28 (3H, d . 
J = 7 . 3 Hz) . 1 . 8 1-1. 9 6 ( 1 H. m) , 
2. 25-2. 79 (7 H, m) . 3. 35-3. 75 

(8H. m) . 3. 8 5 - 4. 0 2 ( 1 H) . 4. 0 7 
-4. 19 < 1 H. m) . 4. 20-4. 21 ( 1 H. 
m) . 4. 2 3 - 4. 4 7 (2 H. m) . 4. 6 2 - 
4. 78 (1H. m), 5. 04-5. 30 (2 H. 
m). 5. 37. 5. 45 (2 H. dX2. J = 1 3. 
2Hz) . 7. 45, 7. 5 ( 2 H. dx2. J = 8. 6 
Hz). 7. 58. 7. 59(2H. dx2. J =8. 9 
Hz) , 8. 18-8. 2 8 (4H. m) • 

[0 2 0 3] &*$m 2 5 

<2S. 4S) -4- [ <4R. 5S. 6S) -6- 
[ (R) -1- i\tx\-'f*fr*J**}\'ls*)fr** : s) 
X^;U] - 4 - 2 - (4 -rhO^/yil't^ 

->*;U#XJU) - 7 -**V- 1 -7tf t'v^a [3.2. 
0]'\yh-2-X>-l-<m] -1- (4-Xh 
a^Ov^** ->*^#— ;W fcfn'J->*>- 2 

[0 2 0 4] 
Kb 5 5] 



10 



20 



30 



OT3S 




40 



.COOK 



PNZ 



[0205] ( 1 R, 5 S. 6 S) - 2 - [ (2 S. 4 
S) - 2 - <7U JU^+vAA^xnO -1- (4-X 

^;f] - 6- [ (R) -1- (tert-y^Uv*3=\>U>' 

<jjt/;**-» x^ju] - i i -*;ua^>- 

2 -XA- 3 -^i^>S4 -x ha^>y^XXril/ 
( 3 8 0mg, 0. 4 6nsiol) <0^ft^^U> (1. 3 in 

i) mmz. &m%viTm&'vf- h^*x (hU7xx 

A7-/^A (O) (2 6. 6mg. 0. 0 
2 3 mmo L) t hU7z^*X7-f > (2 4. 2 mg. 
0. 0 9 2 3onol) OUT. 2-X^JU'N* 

it>S^'J^A^0. 5 0 MBMftX^USiK ( 1 . 0 1 
ml. 0. 5 0 7 mmol) *J0*T. . 5 flffllJWT 8BE 
*a*L/fc»* < 7^n fcf;ux-x;U£/jnATf# t =>n& 
B#**#x* /— JUicS**"*". -f V^n fcfJUX— 
^SaATSae^-ti:. £ia{fc£«> (3 4 6mg. W9 1 
%) «»*B*tOT»fc. 
U«£ 16 8-17 Ot, 
[0 2 0 6] IRX^ hJU v.. i (CHClj)ca- 1 : 1 7 7 
0.1690.161 0. 

[ 0 2 0 7 ] NMR 7,^9 (2 7 0 MHz . DMSO-de) 
6 : 0. 0 3 (3 H. s) . 0. 0 5 "(3H, s) . 
0. 8 1 (9H, s) . 1. 1 5 (3H. d. J = 5. 
9Hz) . 1. 1 6 <3H. d. J =8. 3Hz) 1.7 3 

( 1 H, ddd . J = 1 2. 7, 9. 5, 6. 3 Hz) . 
2.64 (1H, dt. J = l 2. 7, 3. 9 Hz) . 3. 
0 5 - 3. 2 5 ( 1 H. m) , 3 . 37 (1H, m) , 

3. 5 7 (1H. dt. J = 1 7. 1. 7. 3Hz) . 3. 
6 9 ( 1 H. m) . 3 . 8 6-4. 15 ( 2 H. m) . 

4. 19-4. 30 (2 H. m) . 5. 15 (2 H. AB 
J = 1 5. 1 Hz) . 5 . 3 5 (2 H, ABq . J — 1 
2 Hz) . 7. 7 1 (2 H. d. J = 8. 8 Hz) 

7 3 (2 H. d. J = 8. 
d. J — 8. 8 Hz) . 8. 

8 Hz) . 



Q 
5 
7 
H 
8 



8 Hz) . 8. 
2 1 (2H. 



1 6 (2 
d. J = 



50 [0 2 0 81 #%« 2 6 



-827— 



(32) 



#H|JF4- 3 6 8 3 8 6 
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(1R. 5S, 6S) -6- [ (R) -1- (tert-:/ 

^i?^^*>'J^**-» X^JU] -2 - [ (2S, 
4S ) -2-[[4- fc!^~>- 

OTBS 

H 



52 



*-*^;u- l -*j;i//\*^>- 2 -xa- 3 ™^;u^>s 

[0 2 0 9] 
[ft5 6] 




[0210] (2S, 4S) -4- [ (4R. SS. 6 
S) — 6 — [ (R) — 1 — (tert-y^US^^v'J 

x^;H - 4 - 2 - (4--Kd^ 

>isfo**zs1i foiS—M - 7 -=j-*v- l -Tiftrs/ 
47 a [3.2.0]-^yh-2-i>-l-<^ft] -1 

- 2 -*;U*>K* 'J (4 4. Omg. 0. 053 

Smmol) <OS{t^^-l/> (0. Sail) 
TIiSt->7 / 'J >avlW (9. Ul . 0. 06 
Oaiaioi) fcN-'(2-tKa*->xfJW bT^7v?> 
(7. 8mg. 0. 0 6 0mmol) <Z>fiffc*^U> (0. 1 

mi) m&zmxT im*m&-rz>. s^a^ssx 

;wx— T^^^SWttlltffa:^ SI2ft^» (4 1.3 
ng. 8 6%) £®#£LT'f#;i. 
H.£ 165-168 1C. 

[0 2 1 1 ] IR*^ (CHCh)car 1 : 3 4 3 

0. 1775. 170 5, 165 5. 160 5. 

[0 2 1 2] NMR X^Z h;U (2 7 0 MHz . CDCU) 6 : 
0. 06. 0. 08 (6H, sX2). 0. 85. 0. 



8 6 

m) 

2 . 

m) 

4. 

4. 



(9H, s X 2) 
. 1. 90-2. 
8 1 (6 H. m) 
. 3. 4 2-3. 



, 1. 2 2 - 1. 2 8 (6 H. 
10 (1H, m). 2. 40- 
. 3. 22-3. 36 (2 H. 
8 7 (9 H. m) . 4. 0 5. 
17 ( 1 H. dd x 2 . J = 1 3 . 2. 6. 8 Hz). 
22-4. 31 (2H. m). 4. 67-4. 78 
( 1 H. m) . 5. 0 6 - 5. 4 2 (2 H. m) . 5. 
3 5 ( 2 H. ABq. J = 13. 7 Hz). 7. 45. 7. 
51 (2H. d. J=8. 8 Hz) , 7. 64 ( 2 H. 
d. J = 8. 8Hz) . 8. 21 (4H. d. J=8. 8 
Hz) . 

[0213] 2 7 

(2S. 4S) -1- (4 ha^yy^t^ ->/JJU 
# — ;U) -4- [ (4R. 5S, 6S) -4-*^- 
2- (4--ha^>yjlt^y^^-iH -6- 

[ (R) -1- (MJ/^->'J;i**-» x^;u] - 
7 -***V- 1 fc'v-^a [3.2.0]^yh- 2 -X 
>-1-<;U^tM ea'Jy>-2 -ti)\>tf>&ti U ^ 



[0 2 14] 
[ft 5 7] 



20 



30 



40 



OTMS 
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[0215] (1 R. 5S. 6S) - 2- ( (2S, 4 
S) -2 - (T'J^t+yi^WxW -1- (4-X 
ha'<>yJI/t*'>*^#-iH eau - 4 - < 
^*] -i-^^;u-6- [ (R) -1- (MJ^JU 

y'JJ^+y) X^;U] - 1 -^;U/N'^>- 2 -XA- 
3 -iJJ^>S!4-zha^>yiHXT^ (140m 
g. 0. 17 9mmol) OD^ft; / ^ U > (0. 5ml) iSfS 

» rtv'JOl* (O) (10. 4mg. 0. 0090mm 
ol) <hh'J7xX;^X7^> (9. 5mg. 0. 036 
mmol) tmX*. O^T, 2 - X^;U's*if >B# 'J ^ 
ACOO. 5 0 M-BBEXt-;UBsK (0. 4 0ml. 0. 2 0 
mmol) Sfll;tKtrr*. 5 #&&&£g5&L£Sg#Jlc< 

vynt:^x-f^$M^. fien^iM^ 57 y — 

KEflS^ft (114mg. KiS8 2%) £t»;fcS 

113-116 r. 
[0 2 16] IRX^^ MU v.., (CHCh)cm 1 : 1 7 7 
0, 1690. 160 5, 

[0 2 L 7] NMR h;U (2 7 0MHz . DMSO-d* ) 

6 : 0. 0 8 (9 H. s) . 1. 0 4. 1. 1 7 (3 
H. dx2. J =6. 3 Hz. J =5. 9 Hz) . 1. 16 

(3H. d. J = 7. 8 Hz). 1. 65-1. 83 (1 
H. m) . 2. 6 4 ( 1 H. dt. J = 1 2. 7 Hz. 3. 
9 Hz). 3. 07-3. 37 (2 H. m). 3. 53- 
3. 75 (2H, m) . 3. 8 5- 4. 15 ( 2 H. 
m). 4. 19-4. 23 (2 H. m> . 5. 15 (2 
H. ABq . J = I 5. 1 Hz) . 5 . 3 0 (2H, ABq . 
J = 14. 4 Hz). 7. 7T (2H. d. J=8. 8H 
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(33) 



#6B¥4 -3 6 8 3 8 6 



I* 



63 

X ) , 7. 7 3 (2H. d. J = 8. 8.Hz) ♦ 8 . 16 
(2H. d. J =8. 8 Hz) . 8. 2 2 (2H, d. J 

= 8. 8Hz) . 
[0218] 2 8 

(1 R. 5 S. 6 S) - 2 - [ (2 S. 4 S) - 2 - 
[(4- (2 - t HD + yXf-Jl) £ ^ ^ v > - 1 - -f 
;u] #JU#-;H -1- (4--hn^>v^**> F * * 

OTMS 



54 



6 — [ (R) — 1 — (MJ^f^y'J^y) 

;U] - 1 -^j;l/A^> - 2 - XA - 3 - *^#>B4 - 

[0 2 19] 
lit SB] 




S 

a 

COOPNB 

[0 2 2 0] (1) (2S, 4S) -1- (4-Xha^ 
> V)V**r ->^;U^-^) -4 - [ (4R. 5 S. 6 
S) - 4 - ^^JU- 2 - (4-^ha^>v^t+->^ 
;U#-;U) - 6- [ (R) — 1 - ( h 'J ^t^x'J Jl/* 
*v) x^;u] - 7 -t^V- 1 -7iff->*a [3.2. 
Ol^^h- 2 -X>- 1 Ko'Jv>-2- 

#;u#>g2;*j <j ^a& ( 1 1 Omg, o. i 4 i Dffloi) <r> 

^fk^^U> (1. Oml) gffitc. S^^oKT^i^"C"> 
7; ij vX^JU (2 5/il , 0. 1 6aimol) £N- 

?=-U>*gf& (0. 4 Oml. 0. 40aunol) t/JP*.. 1- 
5*HBtJt#T*. E«ffid«S»*X^7Bl-C«*L 

Tla6, «Bffcft«! (1 13 nig. iKSS9 4%) 
[0221] (2) (IR, 5S. 6S) -1-*^\>U- 
2 - [ ( 2 S . 3S) - 2- [ (7x-il'ft) 
- ;U] -i - (4 - X h n^>y^t+'>^^#XJb) 
^a'Jy>-4-<Jl/ft] - 6- [ (R) -1- ( h 
■J *^x , J;u**'» x^;H - l 2 

-XA- 3 -#;U#>& 4-Xhn^>yil/XXrJl/ 
(3 0. 0 mg. 0. 0 3 5 9 minol) CD J§ f b ;* ^ U > 
(0. 2ml) mmz. 4- (x/TJUTS /) £ U y > 
(5. 0 mg. 0. 04 1oimol) <hN- (2-th'o^y 

xfji/) tf^vx^i. oM*fb^^u>sa (40 

. 0. 0 4 0mmol) €:Jjax.. ^i&"C 4 8 EfffifoW'TX 

OH 

H 



N-FNZ 



XZ>. SKM*»KX^;U5oilT#RLfca5-6A**-Cifc 

6, #Stffi-iWSy-a-7 h^7-< — [SUISSE : Til h 
xh'J;U-7K (6:1)] tfiSl, 7^7rX«(D 
SI2ft^«5 (2 2mg. «*7 2%) 
IRX^ v... (CHCl3)cra- 1 : 3 4 4 0, 1 7 7 

59 0. 170 5. 1655. 1610. 

[0 2 2 2] NMR 7,^9 b)U (2 7 0MHz . CDCh) 6 : 

0. 12. 0. 13 (9 H, s) . 1. 2 3-1. 29 
( 6 H. m) . 1 . 8 5-2. 10 (1H. m) . 2 . 

40-2. 90 (6 H. m). 3. 22-3. 40 (2 
•H. m) . 3. 4 2 - 4. 3 5 ( 1 2 H. m) . 4. 6 
5-4. 80 (lH.'m), 5. 0 3 - 5. 4 9 (4 
H. m). 7. 44. 7. 51 (2H. dx2, 8. 8 
Hz) . 7. 6 5 (2 H. d. J = 8. 8 Hz) . 8. 2 

1, 8. 22 (4H, dX2. J-8. 8 Hz) . 
30 [0 2 2 3] *#H 2 9 

(1R. 5S. 6S) -6- [ (R) - 1 - t FOtv 
X^JU] -2- [ (2S. 4S) -2-CC4- (2-t 

KD+yxfw t:^^x>-i-<^H #JU#XJU] 

-1- (4- - ho^>y'J^^ry*^X^) fcfa'J 

v >- 4 - i -*3\>u- i -*;u/\*^>- 

2 -XA- 3 -7 t j;U^>^4 -ZhD^yyWZf^ 
[0 2 2 4] 
[ft 5 9] 




[0 2 2 5] £#M2 ( 1 R. 5S. 6S) 

- 2 -[( 2 S. 4S) -2- [[ 4- (2-tFD^y 

x^jio e^v ? >-i--nH #;u#xju - l- (4 

-XhD^>yJ^y/JJ^XJl.) tfD'Jy>-4- 

f - l -/^;u- 6 - (R) - 1- (MJ*3=* 



50 



;u->M x^;u] - 1 -^j;ua^>- 2 -xa 

- 3 -/7;U#>K4 - -ha^yyJUXfJl/ (5 0a 
g. 0. 0 5 8maiol) StK^T* ^S-r^bKa? 
7>-tK (6:3: l)?g^S4SE (0. 5ml) CIS* 

u ot-?3 o#ihhh*t<5. sie«K:a»KK*»*' 
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(34) 



#Bfl¥4-3 6 8 3 8 6 



65 



66 



-fc hxMJ (6 : l)]T«ai>T. 7^7 7X 

tt^SSKft:^ (2 0ng. tR5?4 5%) 

It. 

[0 2 2 6] ###13 0 

(1R. SS. 6S) -l-*^;U-6- [ (R) -1* 

OH C H 3 

■ H 

S 
H 

;o 2 pnb 

[0228] m»n 1 0-Qn<bfttt{£%%n (4. 18 
g) £7-tih> (3 9ml) ;k?$T, ^yffcl* 

'JO. 7 0 4 g£* 1 1. 6 nllZfefrLfti£i&+ 
"C, ( 1 - 6 1 ml) ZlBX. 4 5»WSt$Lt. 

iSi^Silt. gni£x-T-;Uiftff> (3 
0) T-5<h«J*«^«2S{t^«; (2. 8 7 g) tf'&*>t\ 

ft. 

IRX^ v ■ « i (KBr)cn* 1 : 3 4 3 0, 1 7 6 9. 

1751. 171 0. 165 3. 160 7, 1521. 
1443.134 7. 



♦ -tFD^yl^H -2- [ (2S. 4 S) -2- 
[[4- [2- (4-ZhD^>yJ^->*^W 

1- (4--hD^>yWy*JW-W tnijy 
' >- 4 --f - 1 -£JW\*^>- 2 -IA- 3 - 

[0 2 2 7] 
[fb6 0] 




H 



:i X^M-PNZ 



JDFNZ 



[0 2 2 9] NMR X^^Hl (2 7 OMHz . CDCh) d : 
1. 27. 1. 28 (3 H, dx2, J = 7. 3 Hz). 
1. 37 (3H, d. J^6. 4 Hz) . 1. 78-1. 
9 8 ( 1 H. m) . 2 . 3 1-2. 80 ( 7 H. m) . 
20 3. 2 7 (1 H. dd. J=6. 8. 2. 4Hz) 3. 31 
-3. 76 (8H. m). 4. 01-4. 33 (5H. 
m) , 4. 6 8. 4. 7 4 ( 1 H, tx2. J = 7. 8 
Hz). 5. 04-5. 52 (6 H, m) . 7. 44. 
7. 51 (2H, dX2. J = 8 . 8 Hz). 7. 55. 

7. 65 (4H. dx2. J = 8 . 8 Hz). 8. 17- 

8. 2 5 ( 6 H. m) * 



7D> h^—i/<7)&t$ 



(72) ;n* m 

XftiB&Jll KEffT ITS 2 #58^ H&t* 
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